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INHIBITOR OF GOX 

TBCHNICAI. FIEXaD 

This invention relates to imidasole compounds and pharmaceuticaXly 
acceptable salts tbereof having phaiTnack>logical actlvity. 

Hosreover, this invention relates to inedicament or phaznacetitical 
cofx^osition coniprising the above mentioned Imidazole compounds or 
pharmaceutically acceptable salts ther<^o£ as an active ingredient. 

BACKGROUNP ART 

Some iroidasole derivatives having anti^i-lnflammatory cuid/or 
analgesic activities have been known , for example . WO 96/03388 . However^ 
all Of COTipounds disclosed in this document are substituted by suXfonyl 
group on imidazole ring* And the compounds disclosed in wO 96/03388 
selectively inhibit cyclooxygenase-II (GOX-li) over cyclooxygenase-l 
(COX-l) . 

DISCLOSURE OF THE XNVBMTIONf 

As a result o£ studies on the synthesis of imidazole ccHnpoxmds 
and their pharmaoologioal activity, the Inventors of this invention 
have found that the imidazole compounds of this invention have superior 
activity o£ inhibiting COX (especially. COX-I inhibltina activity) . 
So. this invention relates to imidazole compounds, which have 
pharmaceutical activity such as COX inhibiting activity, to a medicament 
and a pharmaceutical composition containdLng the imidazole compounds. 

Accordingly « one object of this invention is to provide the imidazole 
coiqpounds, which have a COX inhibiting activity • 

Another object of this invention is to provide a method for treatment 
and/or prevention and the imidazole compounds for use in the treatment 
and/or prevention of the disease associated with COX, 



A further object of this invention Is to provide a use of the imidazole 
compoands for manufacturing a medicament for treating or preventing 
the diseases and the analgesic agent compt^islng the imidazole compounds 
which is ueable for treating and/or preventing pains* 

nie Imidazole compounds of this invention can be represented by 
the following general formula (X): 




Cwherein 

is ( lower )al]cyl., halogen-subfit£tuted ( lower )al]Qrl, 

hydroxy-subfitituted ( lower )al1cyl, cycloalkyl^ carbamoyl. 
N- 1 ( lower > alkyl ] carbamoyl , N i N-di ( ( lower ) aUcyl 1 carbamoyl , 
fonnyl. ( lower )alkanoyl« carboxy, t (lower )alkoxylcarbonyl, 
cyano, cycloalkyloarbonyl or heterocycliccarbonyl; 
is halogen, cyano^ hydroxy, ( lower }allcoxy« 

aryl ( ( lower ) alkyl 1 oaey • [ ( lower ) alkoxy ] carbony 1 , 
carbamoyl^ fonnyloxy, (lowe±')al|canoyloxy. 
C (lower)alKyllsulf onyloxy, [halogen*8tfl>stltuted 
( lower )aUcyl]sulfonyloxy or carboxy; 
is ( lower )al]QOxy, hydroxy, amino, H lower) alJcyll amino* or 
di£ (lower>alkyl3arainoj 

X and y are each CH or K] 
or pharmaceutically acceptable salts thereof* 

Xn the above and subsequent description of the present specification. 
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suitable examples o£ the various deflnxtions to be Included witbon tbe 
dcope o£ the invention are explained in detail in the £ollowlng. 

The term 'lower* is - intended to mean a group having 1 to 6 carbon 
atoni(s)« unlefis otherwise provided. 
5 So , the ^ ( lower ) alkyl* oseans a straight or branched chain aliphatic 

hydrocarbon, such as diethyl . ethyl, propyl, isopropyl, butyl, isobutyl. 
tert-butyl . pentyl . hexyl , or the like , and it is preferably ( C1-C4 ) allcyl , 
more preferably {Cl-C2)alkyl, most preferably methyl. 

The "halogen may include a. fluorine atCHn, a chlorine atom^ a bromine 

XO atom and an iodine atom, and is preferably a fluorine atom or a chlorine 
a^om, more preferably a fluorine atom* 

The ^halogen- substituted (lower)al3cyl'' means a monovalent group 
in whlchtheabovelomralkylissubstitutedbytheabovehalcatgen atomic) . 
such as fluoromethyl . Chloromethyl, difluoromethyl^ dichloromethyi; 

15 dlbrtwomethyl, trifluororoethyl. trlchloromethyl, fluoroethyl, 
chloroethyl, Z.Z^Z-^trifluoroethyl, 2,2,2-trlchloroethyX, 
2,2,3,3,3-p6nta£luoroethyl, f luoropropyl , fluorobutyl, fiuorohexyl, 
or the like, and it is preferably halogen-substituted ( CI -C4) allcyl, 
more preferably halogen-^substltuted (Cl-C2)alkyl, more preferably 

20 fluorlne^substituted (Cl-C2)alkyl. more preferably 

fluorine-substituted methyl, moat preferably dlf luoromethyl or 
trifluoromethyl • 

The "faydroxy-substituted ( lower )alk^l'' means a monovalent group 
in which the above (lower)alkyl is substituted by a OR group, such as 

25 hydrosgrniethyl, hydroxyethyl. hydroxypropyl* l«-hydro^lsopropyl, 
2-hyaro3Vl9opropyl, hydiroxybutyl, hydocoxylsobutyl, 
hydroxy- tert-butyl. hydro3i^eagrl# or the like, and It is preferably 
hydro3tY-9t3tbstituted (Cl-C4)alkyl« more preferably hydroxy-substituted 
(Cl-C2)alkyl, most preferably hydroxymothyl . 

30 The "cycloalkyl" means (C3-C10)oycloalkyl group, such as 

cyclopropyl* cyclobutyl, cyclopentyl, oyclohexyl. cycloheptyl, 
norbomyl. adamantyl, or the like, and it is preferably 
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(C3-C6)cycloalJtyl, more preferably (C3-C5)cyoloalkyl, mo&t preferably 
cyclopropyl. 

The 'N- 1 ( lower )al3cyll carbamoyl" means a carbamoyl group 
substituted by the above ( lower )al)cyl group on nitrogen atom, such as 
methylcarbamoyl^ ethylcarbamoyl* pr^pylcarbamoyl. Isopropylcarbamoyl, 
butylcarbamoyl « isobutylcarbamoyl, tert*>butyloarbamoyl, 
pentylcarbamoyl, hexylcarbamoyl« or the lllce, and It Is preferably 
N-t<Cl*C4}al3cyl]oaxbaiiioyl, more preferably 
N- ( ( CI -C2 ) alkyl ) carbamoyl . 

The ^N«N«*di[ (lower) alkyl I carbamoyl'' means a carbamoyl ^oup 
substituted by the same or different above two ( lower )allcyl groups on 
nitrogen at<m« such as dlmethylcarbamoyl, diethyloarbamoyl , 
dlpropylcarbamoyl* dllsopropylcarbamoyl« dlbutylcarbamoyli 
dllsobutylcarbamoyl, dlpentylcarbamoyl«; dlhexyicarbamoyl« 
etfaylmethylcarbamoyl^ methylpropylcarbamoyl , butylroethylcarbamoyX, 
ethylpropylcarbamoyl. butylethylcarbamoyl, or the like, and It Is 
preferably dl[ (CI -C4) alkyl] carbamoyl, more preferably 
dlt <Cl-C2)alkyl]carbamoyl. 

TtkB *( lower )alkanoyl* means carbonyl group which is subdtituted 
by the above ( lower) all^l groups « such as acetyl, propionyl 
(ethyloarbonyl). butyryl. isobutyryl (isopropylcarbonyl) , pivaloyl. 
valeryl. Isovaleryl^ hezanoyl. and the like, and it is preferably 
(C2-C5}alkanoyl. more preferably (C2-C4)alkanoyl. 

So, lower )alkanoyloxy* may be exemplified by acetyloxy. 
prcpionyloxy (ethylcarbonyloxy) . butyryloxy, isobutyryloxy 
(isopropylcarbonyl03Qr)# pivaloyloxy. valeryoxyl. isovaleryloaqr. 
hexanoyloxy, and the like, and it is preferably (C2-C5)alkanoyloxy. 
more preferably (C2<-C4)alkanoyloxy. 

The "*( lower )e^lkoxy' means a straight or branched chain aliphatic 
hydrocarbon oxy group « such as methoxy. etJioxy, propoxy, Isopropoxy. 
butoxy,.isobutoxy, tert-butoxy, pentoxy, hexoxy. or the like, and it 
is preferably (Cl-C4)alkoxy, more preferably (Cl-C2}alk09i7, most 



preferably methoxy. 

T!he •cycloaUcylcarbonyl'' maan^ carbcnyl. group substituted by the 
above cycloaMcyl groujp, eueh as cyclopropylcarbonyi, 
cyclobutyLcarbonyl^ cyclopentylcarbonyl . oyclobexylcarbonyl. 
oydobeptylcarbonyl* norbomylcarbonyl, adamantylcarbonyl^ or tbe 
XUke , ana it Is preferably I ( C3-C6 ) cycloalfcyl 1 carbonyl . more preferably 
I (C3-C5)cycloalJcyllcarbonyl. 

IFhe ^beterocycle" means' 5- or 6-mend9ere4 saturated heterocyollc 
group whxcb contadLos at least one betero atom suoh as nitrogen, oacygen, 
sulfur atom^ The •heterooyole" niay Include 5-membered heterocyclic * 
group such as pyrroUdlnyl, ImldazoUdlnyl^ pyrazolldlnyl, 
tetrahydrothlophenyl. tetrahydrof urany 1 , oxazolidxnyl, 
isoxasollOlnyl* thlasolldinyl* Isothiasolldlnyl, or the like; and 
6-meiiibered heterocyclic group such as plperidlnyl. plperazlnyl, 
moxphollnyl, thlcamorphollnyl* or the lUce- 

So, the *heterocyollccarbonyl* may be exemplified 
pspcrolldinylcarbonyl, Imldazolldlnylcarbonyl, pyrazoUdlnylcarbonyl, 
tetrahydrothlophenylcarbonyl, tetrahydrofuranylcarbonyl, 
oxazolldinylcarbonyl, isoxazolldlnylcarbonyl, thlazolldlnylcarbonyi 
as 5*membered heterocyclicoarbonyl group; and piperldinylcarbonyl« 
piperazlnylcarbonyl, morpholinylcarbonyl, thlomorphollnylcarbonyl as 
6-membered heterooyoUccarbonyl group. And It Is preferably 
(heterocyclic containing nitrogen atom) carbonyl or G-membered 
het:erocycllccarbonyl, more preferably piperldlnylcarbonyl . 

The ''azyK (lower lalkylloacy," means the above mentioned 
( lower )alXoxy group which is substituted with aryl group, such as 
benzyloxy« nephtylmethyloigr^ indenylmethyloxy, phenetyi, nephtylethyl, 
phenylpropyl# pbenylbutyl, phenylhexyl, or the llke« and it is 
preferably aryl{ (Cl-C2)al}cyl]oxy^ more preferably arylraethoaqr# most 
preferably benzyloxy. 

The "[( lower )alkoxyl carbonyl** means a -COi-t (lower)alkylj group 4 
such as methoxycarbonyl, ethoxycarbonyl. propoxycarbonyl , 



ieopropoacycarbonyl, butoxycaxbonyl, ieobutoxycarbonyl, 
tert-bQto^carbonyl, pentoxycarbonyl, hexozycarbonyi . and the like* 
and it is preferably ((Cl-C4)aiJcoxy]carbonyl, more preferably 
ethoxycwbonyl . 

The ''[(lower)alkylj8ul£onyl' means a sulfonyl group substituted 
with ( lower )all7l group mentioned above, such as mathanesulfonyl. 
ethanesulfonyl, lsopropaneaul£onyl, tert-butanesulfonyl, andthelilte, 
and it is preferably (Cl-C4)aDcane8ulfonyl, more preferably 
(Ci-C2)allGanesulfonyl« most pareferably methanesulfonyl . 

So, "[ (lower >allEyl]8ulfonyloxy* may be exemplified by 
nathanesulfonylo^, ethanesnlfonyloxy, isopropaneaulfonylozy, 
tert-btttanesulfonyloxy, and the like, and it is preferably 
(Cl-C4>aUcanesolfonyioagr» raor© preferably (Cl-C2>alkanesQifonyloxy. 
most preferably methanesulfonyloxy. 

The • (halogen-substituted ( lower) alky Usulfonyl" means a sulfonyl 
group substituted with halogen-substituted ( lower )alkyl mentioned 
above, such as trifluoromathanesulfonyl, and the like, and it Is 
preferably halogen-substituted (Cl-C4)alkylsulfonyl. more preferably 
halogen-substituted <Cl-C2)alkyl8ulfonyl, most preferably 
trif luoronathanesulf onyl . 

So. '[halogen-substituted (Iower)allqrl]sulfonyloxy* may be 
exemplified by trifluoranathanesulfonyloxy, and the like, and it is 
preferably halogen-substituted (Cl-C4)alkanesulfonyloxy, more 
preferably halogen-substituted (Cl-C2)alkanesulfonylo3cy, most 
preferably trifluoromathanesulfonyloxy. 

The ~C (lower) alky 1] amino" means a amino group substituted by the 
above lower alkyl group, such as methylamino, ethylaroino, propylamino, 
isopz-opylamino, butylamino, isobutylamino, tert-butylaraino, 
pentyiamino. heiqrlamino. or the like, and it is preferably 
( (C1'C4) alkyl I amino.- more preferably (( CI -C2) alkyl] amino. 

The 'di[( lower) alkyl] amino' means a amino group substituted by 
the same or different above (lower )alkyl groups, such as dimethylamino. 
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diethylamino, dipropylamino. dllsopropylamino , dibutylamino. 
dllsobutylanlno. dlpentylamiao, dibexylaotlno, etbylmethylamljio, 
metbylpropylainino. butyHnethylamlno, ethylpropylamino, 
butylethylamlno. or the like, and it ia preferably di[ (Cl-C4)aUcyl]aiiiino. 
more preferably dit (CI -C2)alkyl] amino. 

The combiaatlon of X and Y is X and y are each CH. X is n and Y 
is CH, X is CH and Y is N. X and Y are each N. preferably X and Y are 
each CH, X ie N »nd Y ie CH. or X is CH and Y is N. and any of these 
three oomblnation are preferable. 

The conipoundfi of fozmula (I) may contain one or more asymmetric 
centers and thus they can exist as enantiomers or dlastereolsomers . 
This, invention includes both mixtures and separate Individual isomers . 

The compounds of the formula (I) may also exist in tautomeric forms 
and the invention includes both mixtures and separate individual 
tautomers. 

The compounds of the formula (i) and its salts can be in a form 
of asolvate. whichis included within the scope of the present invention. 
The solvate preferably include a hydrate. 

Also included in the scope of dLnvention are radiolabelled 
derivatives of compounds of formula ( i ) which are suitable for biological 
studies. 

The imidazole compounds of this invention can be converted to salt 
according to a conventional method. Suitable salts of the compounds 
(I) are pharmaceutically acceptable conventional non- toxic salts and 
include a metal salt such as an oUcall metal salt (e.g., sodium salt, 
potassium salt, etc.) and an alkaline earth metal salt (e.g.. calcium 
salt, magnesium salt, etc.), an ammonium salt, an organic base salt 
(e.g. , trimethyiaminesalt, triethylaminesalt. pyridine salt . piooline 
salt, dicyclohexylamine salt, etc. ) , anorganic aeidsalt (e.g. . acetate, 
maleate, tartrate, methanesulfonate, benzene sulfonate, formate, 
tolaenesulfonate, trifluoroacetate. etc. ) , an inorganic acid salt (e.g. . 
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hydrochloride, hydrobromid*, sulfate, phosphate, etc.). a salt with 
an amino aoid (e.g.. arglnlne. aspartlc acid, gltttamlc add. etc.). 
or the lUce. 

The Imidazole compound {i) may preferably include 
wherein 

R*ie (lower)alkyl. Halogen-substituted (lower)alkyl, cycloalkyl. 

N.N.diI(lower)alk7l]carbanioyJ.. ( lower )alkanoyl, oreyano; 
R* is halogen, oyano. hydroxy, oe lower aUcoxy; 

is lower allcoa^; 
X and Y axe each CH, X is N and X is CB. or X is ch and y is m. 

And in the each definition of the conipouna f ormula( I ) . preferably, 

(1) R*ls ( lower )al)cyl. halogen-substituted ( lower) alky 1. cycloalkyl, 
carbamoyl, H,H-ai[(lower)aUcyl]carb»mQyl. < lower) allcanoyl or 
cyano. 

(2) R» is (lower)alkyl, halogen-substituted ( lower )alkyl, cycloalkyl, 

(3) R* is (Cl*C4)alkyl, halogen-substituted (cl"C4)alkyl or 
(C3-C6 )oyoloalkyl . 

(4) R^ Is (Cl-C2)alJcyl. halogen-sttbstltuted (Cl-C2)alkyl or 
( C3 -C5 ) cycloalkyl , 

<5) Ri is carbamoyl or N. K-dlt( CI -C4)al3cylj carbamoyl, 

(6) R* is carbamoyl or H.N-dl[ (CI- C2)alkyl] carbamoyl. 

(7) R* is (C2^C4)alkanoyl or Cyano. 

(8) R* is halogen, oyano. hydroxy, ( lower )alkoxy. 
aryl[(iower)al]cyl]oxy. ( (lower) alkoagrJcarbonyl, carbamoyl or 
(halogen-substituted ( lower ) alkyl ] sulf onyloa^. 

(9) R» is halogen, cyano. hydroaqr. (Cl-C4)alkoscy, arylmethoacy. 
[(Cl.C4)alkoxy]oarbonyl, carbamoyl or [halogen-substituted 

( CI -C4) alkyl Isnlfonyloxy. ' 

(10) R=* is halogen, cyano. hydroxy or (Cl-C2)alkoxy, 

(11) R* is hydroxy or (Cl-C2)alkoxy. 
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(12) ie ( lower )alJcoxy or hyabcoxy, 

(13) ±» CCX-C4)alkoxy. 

(14) xfi (Cl-C2)allcoxy. 

(15) X and y are each CH. 

(16) X Is N and T£ Lb CH, 

(17) X && GH and Y is N. 
(la) X and y axe each N* 

The compound o£ ttiB formula (I) o£ the preeent iAvention can be 
prepared according to the following process* 



Proceas A(l) 




Zn the above Connulae , X and Y represent the same meanings as defined 
above. R^(a). R^{a) and R*(a) represent the group In the definition 
of R^ and R^r respectively, which dO' not influence this process. 
Concretely^ R^(a) represents ( lower) alley 1, nalogen -substituted 
( lower) aUcyl. cycloalkyl. N ^N-di I ( lower )allcyl I carbamoyl, formyl, 
( lower) alkanoyl. C(lower)al]cox7lcarbonyl, cyano or 
cycloallcylcarbonyl; R^(a) represents halogen* cyanor ( lower )alkoxy. 
aryl[(lower)alkyl]o9qr. C( lower )alkojgrloarbonyl, fomiyAoacy^ 
( lower )alicanoyloxy, [( lower )alIcyllsulfonyloxy or 

[halogen^-substitvited ( lower) al3cyl]sulfonyloxy: R*(a) represents is 
lower alkoxy. "^Hal" represents halogen atom, especially, chlorine or 
bromine atom* 

Process A(l) is the process for preparing the compound (la) ^ which 
corresponds to compound (1) in which R^ to R^ are not reactive groups « 
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This process Is candied out by reactajag coinpoana (ii) and compound 
(III) in the presence of base to form imidazole ring. 

Compound <II) may be purchased if it is commercial, or synthesized 
according to Processes B mentioned after or other general methods from 
oommereial compounds. Compound CIII) may be purchased i£ it is 
commercial , or synthesized according to general methods from commercial 
cOT^pounds. because compound (iii) as starting compound for synthesis 
of compound (la) have comparatively simple structure. 

The solvent employable in this process is not particularly limited 
so long as it is inactive in this xeactlon and may include alcohols 
such as methanol, ethanol, 2-propanol, ethers such as diisopropyi ether, 
tatrahydrofuran, dioaiane> and mizsd solvent of these. 

The base enplcyable in this process for making basic condition 
is not particularly limited so long as it accelerate this reaction and 
may include aUcali metal hydrogencarbonates such as lithium 
hydrogencarbonate, sodium hydrogenoarbonate and potassium 
hydrogencarbonatej allcali metal carbonates such as lithium carbonate, 
sodium carbonate and potassium carbonate; alkaline earth metal 
carbonates such as magnesium carbonate and calcium carbonate; alkali 
metal hydroxides such as lithium hydroxide, sodium hydroxide and 
potassium hydroxide, preferably alkali metal hydrogencarbonates, 
especially sodium hydrogenoarbonate. 

The reaction temperature varies depending on the starting material , 
the solvent, etc.. but it Is usually from soTC to 150*0. preferably 
from €0Xi to 100^ or reflux condition. 

OJhe reaction time varies depending on the starting material, the 
solvent, the reaction temperature, etc., but it is usually from Ihr 
to Iday, preferably from 2hrs to 12hrs. 

After the reaction, the reaction mixture is cooled to room 
temperature and evaporated In vacuo, then added water and extracted 
with organic solvent immiscible with water such as ethyl acetate. The 
organic layer Is washed with water or . the like, dried over anhydrous 
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magnesium sulfate or sodium sulfate , evaporated In vacuo , and the desixed 
compound Is purified by the conventional method euch as silica gel column 
chromatography, recrystallizatioa^ etc« 

According to the starting material . the heterocyclic ring is formed 
5 but not to form imidazole ring. In sudh case, the dehydration process 
la needed to form imidazole ring. 

The dehydration process is carried out in the hot and acidic 
condition. 

The solvent employable in this process is not particularly limited, 
10 but acid such as acetic acid, sulfuric acid or the like may be used 
as solvent. 

The reaction temperature varies depending on the starting material , 

the solvent, etc., but it is usually from SO^C to 20.0X5, preferably 

from BOt: to'150'C. 
15 The reaction time varies depending on the starting material, the 

solvent, the reaction temperature, etc«, but it is usually frcun 30min 

to Shrs, preferably frotti Ihr to 3hrs» 

After the reaction, the mixture is poured into basic water, and 

extracted with organic solvent insoluble with water such as ethyl acetate. 
20 The organic layer is washed with water or the like« dried over anhydrous 

magnesium sulfate or sodium sulfate , evaporated in vacuo , and the desired 

ccMnpound is purified by the conventional method such as silica gel column 

Chromatography* areorystallizatiCNa, etc* 

25 
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Compound (la) can aXso be fiynthefiazdd according to the following 
process • 



Process A(2) 




In the above formulae, R^(a), R^(a). R^(a), x, Y and Hal represent 
the same meanings as defined above. 

Process A(2) Is the process for preparing the compound (la) , whioh 
corresponds to conqpound (1) in which to R^ are not reactive groups. 

in this process « first, compound (II) is condensed to compound 
(IV) for synthesis a£ ccmpound (V) (Pr6cess A(2)-I). 

Process A(2)-l is carried out under In the presence of Hunig^s 
base ( N « K-diisopropylethy lamine ) • 

Compound (IV) may be purchased if it is commercial « or synthesized 
according to general methods from commercial compounds . because compound 
(rv) have ccmparatively simple structure, 

The solvent employable in this process is not particularly IdLroited 
so long as it is inactive in this reaction and may include ethers such 
as diisopropyl ether, tatrahydrofuran, dioxane, preferably 
t etrahydrof uran ^ 

*he reaction temperature varies depending on the starting material , 
the solvent, etc., but It Is usually from 50"C to 20ot:. preferably 
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from 50*0 to 120*0 or reflux condition. 

The reaction time varies depending on the starting material, the 
solvent, the reaction temperature, etc., but it is usually from ihr 
to Zdays, preferably Ihr to shre or over night. 

If the reaction does not proceed adequately, additional compound 
(IV) may be added. 

After the reaction, the desired compound (V) is collected from 
the reaction mixture according to a conventional metbod. For example . 
after cooled to rocKn temperature and evaporated in vacuo, the reaction 
mixture is poured Into water and extracted with organic solvent 
immisolble with water such as ethyl acetate. The organic solvent is 
washed with water or tne like, dried over anbydrous magneaium aulf ate 
or sodium sulfate, evaporated in vacuo, ana the desired compound is 
purified by the conventional method such as silica gel column 
chromatography, recrystallization. etc. 

Process A(2)-2 is the oxidation process to form Imidazole ring 
In the presence of catalyst. 

The oxidative catalyst employable in this process is not 
particularly limited so long as it can catalyse the reaction from 
4.5-dihydro-ifflldasole derivative (V) to imidazole derivative and nay 
include manganese (IV) oxide (HBO3). 

The solvent employable in this pMcess is not particularly limited 
so long as it is inactive in this reaction and may include amides such 
as N.N-dlmethylformamide. dimethylacetamide. hexamethylphosphoric 
triamlde; aromatic hydrocarbon such as benzene, toluene: or the like. 

The reaction temperature varies depending on ti»e starting material . 
the solvent, etc.. but It is usually from SoXi to 200*0. preferably 
from 60*C to 120*0 or reflux condition. 

The reaction tljne varies depending on the starting material, the 
solvent, the reaction temperature, etc. , but it is usually from ihr 
to 24hrs, preferably 2hrs to 12hrs. 

If the reaction does not pxrooeed adequately, additional catalyst 
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may be added. 

A£ter the reaction, the mixture Is cooled to room temperature and 
filtered to remove catalyst. The organic fraction is concentrated in 
vacuo, or poured into basic water, and extracted with organic solvent 
insoluble with water such as ethyl acetate . The organic layer is washed 
with water or the like, dried over anhydrous magnesium sulfate or sodium 
sulfate, evaporated in vacuo. The desired compound is purified by the 
conventional method such as silica gel column chromatography, 
reozystallizatlon. etc. 

■CMBpound (la) can be transfozmed into compound (1) by functional 
group trans foxmation. ^OH^ is obvious- to the person skilled in the 
organic chemistry. For example, such reactions are illustrated as 
following. 

Process A(3) 






^ — CONH; 



^ (alkyOOH 





CHO 





o 
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In the above fonmUae^ R represent fi ( lower jaJJcy^L or 
aryl[(lotfer)al]c7l] grovip, which Is not specified. "Tf represents 
trlfluoromethanefiulfonyl as protective groups 



4 , S^Dihydoroimidazole compound (V) can be transformed intocompound 
(IX) by the above mentioned functional group trans formation. 
Process a(4) 

H2(a)v^X^ A(4)-l 02 X 





(V) (IX) 



Compoimd <IX) or piietxmaceutically acceptable salts thereof also 
has an inhibiting activity against COX. Socompoiind (IX) or salt thareoC 
is also useful as meOicament. 

Coaqpound (ZI) can be eyntheslzed from compound (VZ) and (VXX) by 
following process other than puxohase. 
Process B(l) 

B(1>1 R2(a).s^X 

xT + Y 1 — - r 

(VI) (vn) 

In the above fommlae^ R*(a), S='(a),X and Y represent the same 
meanings as defined above. 

Process B(l) is the process for preparing the compound (II) . which 
is the starting material of Process A(l) and A(2). 
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Compound (VI) and (Vll) may be purchased if it le conmarolal. or 
synthesized according to general methods from commerclaa compounds, 
because the compounds as starting conpound for synthesis of compound 
(ZD have comparatively simple structure. 

In this process, first, the solution of compound (VTI) is added 
strong base. 

The strong base employable in this process is not particularly 
limited and may include alkali metal hydrides such as lithium hydride, 
sodiumhydride; aUcalimetalalkoscides such as lithium me thoxide, sodium 
methOKide. sodium ethmEide, potassium t-butoxide,- or the lUce. 

The solvent einployable in this proems is not particularly limited 
so long as It Is inactive in this reaction and may include ethers such 
as diethyl ether, dilsopropyl ether, tatrafaydrofuran, dloxane; amides 
such as N,N-dimethylform8mide, dimethylacetamide , 
hexamethylphosphoric triamide; sulfoxides such as dimethylsulf oxide; 
or the like. 

The reaction temperature varies depending on the starting material , 
the solvent, etc. , but It Is usually from -lO'C to room teiqperatore, 
preferably room teaiperature. 

The reaction time varies depending on the starting material, the 
solvent, the reaction temperature, etc., but It is usually from 5mln 
to Ihr, preferably from lOmln to 4amin. 

Preferably, this process is carried out under inert gas such as 
nitrogen gas. 

in this process , then the reaction mixture is added compound ( vii ) . 

Mie reaction temperature varies depending on the starting material, 
the solvent, etc., but it is usually from -lo'C to room temperature, 
preferably room temperature. 

The reaction time varies depending on the starting material, the 
solvent, the reaction temperature, etc.. but it is usually from Ihr 
to 24hrs; preferably from 2hrs to overnight. 

After the reaction, the reaction mixture is poured into ice water 
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to decompose the excess strong base. Then, the desired coiopound may 
be collected by filtration as precipitate. Where necessary, it may 
be washed toy solvent such as diisopropyl ether. Further, the desired 
oon^oond is purified by the conventional method such as silica gel column 
chromatography, recrystallization. etc, however, it may be used in the 
next step without further purification. 

Compound (II) can be also synthesized from compound (VII) and (VIII) 
by following process other than purchase. 
Process B(2) 



BCZ)-1 



(vm) (VII) n3(^)-^Y^ ^ 

in the above formulae, R»(a), R'(a).x and Y represent the same 
meanings as defined above. 

Process B(2) is the another process for preparing the compound 
( II ) , in the case that R*(a) is the group such as I (lower)alk03cy]carbonyl 
or the lilEe, which tends to be nucleophilically attacked* more easily 
then cyano group. 

In this process, compound (VII) and (vill) are condensated in the 
acidic t»>ndition. 

Compound (Vll) may be purchased if it is commercial, or synthesized 
according to general methods from commercial compounds. 

Compound (VIII) may be synthesized by conventional method, that 
is. first the nitrile conqpound i«| led to thioamide compound by 
thloaoetamide, and then methylated. 

The solvent employable in this process is not particularly limited 
so long as it is inactive in this reaction and may include alcohols 
such ae alcohols such as methanol, ethanol, 2-propanol» ethers such 



17 



as d±lsopropyl ether, tatrahydrofuran. Oioxane; and mixed soivent o£ 
these; or the like. 

The add for making acidic condition in this process is not 
partlottXarly limited so long as it Is used in a usaal reaction as an 
aoid catalyst and may include inorganic acid such as hydrochloric acid, 
hydrohromlc acid, sulforlc acid, or the like. 

Oflie reaction temperature varies depending on the starting material, 
the solvent, etc.. but it Is usually £rom SotS to 150*C. preferably 
ze£luK condition. 

The reaotion tijne varies depending on the starting material, the 
solvent, the reaction temperature, etc., hut It is usually £rom 30mln 
to 5hrs, preferably from 2hrs to 4hrs. 

After the reaotion. the reaotion mixture is poured into basic water 
and extracted with organic solvent insoluble with water such as ethyl 
acetate. The organic layer is dried over anhydrous magnesium sulfate 
or sodium sulfate, evaporated in vacuo, where necessaiy. it may be 
washed by solvent such as diisopropyi ether, rurther, the desired 
compound is purified by the conventional method such as silica gel column 
chromatography, recrystalllasation , etc. however. It may be used in the 
next step without further purificaticm. 

Above processes ( Process A and B). all starting materials and product 
compounds may be salts. The compounds of above processes can be 
converted to s^t accos^ding to a conventional method. 

For therapeutic purpose, the compound (1) and a phatmaceutically 
acceptable salt thereof of the present invention can be used in a form 
of pharmaceutical preparation containing one of said compounds as an 
active ingredient, in admixture with a pharmaceutically acceptable 
carrier such as an organic or inorganic solid or liquid excipierit suitable 
for oral, parenteral or external adminietration. The pharmaceutical 
preparations may be capsules, tablets, dragees, granules, inhalant. 
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fiuppoaltorles, solution, lotion, suspension, emulsion, ointment, gel. 
cream, or the like. If desired r there may be included in these 
preparations, auaclliary substances, stabilising agents, wetting or 
emulsifying agents, buffers and other commonly used additives. 

And on the commercial package comprising the pharmaceutical 
composition mentioned above and a written matter, wbioh states above 
mentioned effects, is also useful. 

wnile the dosage of therapeutically effective amount of the compound 
(1) will vary depending upon the age and condition of each individual 
patient, an average single dose of about 0.01 rog. o.l mg, i mg, lo mg. 
SO mg, 100 mg. 250 mg. 500 mg and 1000 mg of the compound (I) may be 
effective for treating the above-mentioned diseases. In general, 
amoxints between 0 . 01 mg/body and about 1 , ooo mg/body may be administered 
per day. 

The patents, patent applications and publications cited herein 
are incorporated by reference. 

THB BBST HODB FOR CARSYXNe OUT THE INVENTION 

The following Examples are givenonly f or the purpose of illustrating 
tue present invention in more detail. 

Example 1-1 

W- ( 4 -Bromopbenyl ) -4 -metboxybenzamidine 

Under Nitrogen gas, to a solution of 4-bromoaniline <3.8«g, 
22.5mmol} in dimethylsulf oxide (30ml) was added NaH (560mg. 23.7mmol) 
at room temperature. After the mixture was stirred for 30min. 
4-roeth03cybenzonitrile (3.0g. 22.5mmol) was added. 

The reaction mixture was stirred ovemigbt then poured into 300mi 
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of ice-water. ThB precipitate vas collectea try filtration and washed 
with Isopropyl ether to give 5.53g of desired compound as a white solid 
(60.4%). 

IR (KBr. cm-*) 5 3473. 3357, 2958. 1612. 1249. 1174. 1103. 1074, 1030. 
837. 

NM» (DMSO-d«, d) t 3. BOOH, fi), 6.32(2H, Urs), 6.78(2H. d.* J»9II«), 
6*96(2H, d. J«9Ilz), 7.42(1H. d, J.8Bz). 7.92(2H, d, J-6H2). 
MS s 305 (M*H)* ('•Br). 307 (H+H)^ ("Br), 

Exaniple 1-2 

1- ( 4-Broiiioirtienyl) -2- (4-<^tho3cyphenYl) -4-tri£luoroinethyl-lH-imida8o 
le 

To a inixture of M*-(4-Broniophenyl)-4-n>ethoxybenzaiiiidine obtained 
l»7Ezanqplel-l (2.0g, 6.55nmol) and sodium bicarbonate (a26mg, 9.83nmiol) 
in 2>propanol (20ml) was added 3-bromo-i.i.i-trifluoro-2-pxopanone 
(2.0g, lO.Simnol). The reaction mixture was heated at aotJ for 2hrs. 

The reaction mlxtore was cooled to room tenQ>erature and filtered. 
The organic layer was evaporated in vacuo. The residue in acetic acid 
(20ml) was heated at 110*C for 2.5hrs. 

The reaction mixture was poured into ice-water (100ml) and 
neutralized with sodium hydroxide ag. and extracted with ethyl acetate 
(SOqtl). The organic layer was washed with brine, dried by magnesium 
sulfate and evaporated in vacuo. The residue was purified by silica 
gel column chromatography (20g> eluting with n-hexane/ethyl acetate 
( 10/1 ) andwashedwithdiisopropyl ether to give 660mgo£ desired compound 
(25.4%). 

MP : 140-141'C. 

IR (KBr. cm-») i 3140. 2970. 1487. 1294. 1252, 1149. 1122. 1026. 833. 
HMS (DMSO-dfi, d) i 3.7S(3H. s). «.92(2H. d. J=9Hz). 7.27(2H. d. a=9Hz). 
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7.36(2H, a. J«9Hz}, 7.71(2H. Js.2Ha), 8.18{1H, 6). 
MS I 397 (M*H)* ("Br). 399 (M+H)* ("Br). 

Bscanple 2-1 

4-»tetlioxy-M»-(2-Metlioxy-5-pyridinYi)ben2ainldin« 

Heaot&on wao carried out in a maimer sumilar to Example l-i using 
4-iiiet2ioacyben«onitrile and 5-aBilno-2-inothoTOyridine to give 4.S7g o£ 
desired compound (78*8%). 

IR (KBr. cm-*) s 3452, 3334. 3205. 2946, 1606, 1483. 1273. 1246. 1176, 
1028.. 841. 

MMR (BMSO-d*. 0} 1 3.80(3H. s), 3.82(3H. s). 6.36(2H. bra). 6.76(1H. 
d. J»9H8}. 6.96(2H. d, J-9H«). 7.20(1H. dd. J-9HZ and 3Hz). 7.67(1H. 
d. J-3H2}. 7.94(2H. d. MHZ) . 
MS : 256 (M•^H)*. 

Bxantple 2-2 

2-(4-Metlioxyph©nyi)«i-(2-iiietlioxy-5-pyridlnyl)-4-tri£luorometliyl-iH 
-ImldasoJLe hydrocdilonde 

Reaction was carried out in a manner similar to Example 1-2 using 
4-methoxy-N»-(2-Methox3r-5-pyrld±nyl)benzamidine obtained by Example 
2-1 to give 2-(4-methoxyphenyl)-i-(2-roethoxy-S-pyrldinyl)-4- 
trifluoromethyl- IR- Imidazole . 

And then the product obtained was dissolved in ethyl acetate and 
treated with 4N hydrogen chloride in ethyl acetate to give 399fflg o£ 
desired compound as a white amorphous solid (14.7*). 

MMR(OMSO-d„ tf) I 3.75(3H. S). 3.89(3H, s), 6.80-7.05(3H. m) . 7.31(2H. 
d, J=9Hz). 7.43(1H. d. J-9HZ). 7.74(1H. dd. Jo9H» and2Hz}. 8.17(1H. 
fi). 8.27(1H. s). 
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MS : 350 (tU-H)* (free). 



Example 3-1 

N^- (4-Metlioxsphenyl) -2-methoxy-5-ainidinop7ridine 

Under Nitrogen gas , to a solution of p-anisidine ( 2 . 75g, 22 . 4ininol) 
In tetrahydx-ofuran (ISdsi) wae added dropwiee 1,0M sodium 
bleCtrimetbyieiiyi) amide in tetrahydrofuran (23.5ml, 23.5imnol) at room 
"t^iverature. A£ter tlie mixture was stirred £or 20mln, 
6-methoxynlcotlnonltrlle (S.Og, 22.4nmol) was added. 

The reaotloa mixture was stirred £or 4hrs, then poured Into 300ml 
of loe-water . The precipitate was collected by filtration . washed with 
dllsopropyl ether to give 3. 36g of desired compound ( S8 . 4%) (mixture) . 
This material was used without further purification. 

MHR(DHSO-d«, d ) i 3.73(3H. fi). 3.90(3H, a), 6.27(2H. brs) . 6.70-7.00(5H. 
m). 8.24(1H, dd, J-»Hz and 2Hz), 8.72(1H« d, J>=2 Hz). 
MS t 2S8 (M+H)*. 

Bxample 3-2 

1- ( 4-Methoxyphenyl) -2- ( 2-methoxy-5-pyrldlnyl ) -4-tri£luoromethyl-lH 
-Imidazole 

Reaction was carried out In a manner similar to Example 1-2 using 
N^-4-methoxy-2-methoxy-5-afflldlnopyrldine obtained by Bxample 3-1 to 
give 526. 6mg of desired compound as a colorless crystal (21.5%). 

MP 5 90-92*C. 

IR (KBr, cm-^) s 3141. 3107, 1604, 1518. 1294, 1248, 1159. 1118. 835. 
HMR (I»<SO-d«, d } t 3.8K3H, s) . 3.e3(3H, s) , €.81(1H, d, J-9H2) , 7.05(2H,. 
d, J»9H8:), 7.38(2H, d, J-'9Hz}, 7.69(1H. dd, J»9Hz and 2Hz ) , 8.08(1H, 
d. J-2HZ), 8.17(in. a). 



MS : 350 (M-^H)^. 
Bjcanq^le 4«-l 

4-C7ano-4, S-dihYdro-l-(4-methoxypheiiyl) -2- (2-methoxy-5-pyriditiyl) - 
la -Imidazole 

To a suspension o£ N^-4-Metlioxy-2-methox7-5- amidlnopyrldine 
obtained by Example 3-1 in tetrabydrofuran (20nil) were added 
2-chloaroaorylonll:rlle and diiaopropyletbylamlne sucoesslvely. Tbe 
reaot Ion mixture was heated at 70t: . After 5bro , an additional 1 • 07ml 
o£ 2-chloroaorylonltrile was added and refluxed overnight. 

Tbe reactiOA mixture was cooled to room temperature, £ili:ered and 
tbe solvent was removed in vacuo . The crude mixture was purified by 
silica gel column cHromatography (24g) eluting with etbyl acetate to 
give 460mg of desired compound (54.9%) « 

Tbis material was used in Example 4-2 without further purification. 

Example 4-2 

4 -Cyano- 1- { 4-methoxypbenyl ) -2 - { 2-metboxy-5-pyridinyl ) - iH-imidazole 

A suspension of the residue obtained Iqr Example 4 - 1 and manganese ( IV ) 
oxide (MnOd) (1. 3g. 10e«) in toluene ( loml) washeated at es^C for 5 . 5hrs . 
To the reaction mixture was added manganese (IV) oxide (0.65g, 5eq) and 
heated at llO^C for 3hrs. 

After cooling, the mixture was filtered through a Celite. The 
organic fraction was concentrated (3d6mg). The crude mixture was 
purified by silica gel column chromatography (12g) eluting with 
ohloroform/methanol (50/l-*l5/l) and washed with diisopropyl ether to 
give 200 .Smg of desired compound as a colorless solid (24»1%. through 
Example 4-1 and 4-2). 

MP t 130-132TC. 



23 



1» (KBr. cm-') s 3132, 2949, 2233, 1604. 1516. 1466, 1292. 12S4. 1024, 
835. 

HMR (DHSO-de, 6 ) , 3.61(3H. s) . 3.84<3H, s) . 6.81(1H, fi, J»9II«) , 7.06(2H, 
d. Ja9Hz), 7.37(2e. d, J»9Hz), 7.62(lH, dd, J«9Hz and 2Rz } , 8.10(1M, 
d, J-2MZ), 8.47(1H, s). 
MS t 307 (M+H)*. 

Sample 5-1 

N*- ( 4 -BenzyloiQ^kenyl ) -a-metho^-s -ainldlttopyrldlne 

Reaction was caxrled out In a manner similar to Ezaiq»le 3-1 using 
4-|>onzyloxyaniliae hydrociaoriao to give 8,7g o« Oeslfod compound 
(71.7%). 

» 

IR (KBr, cm-*) I 3488, 3396. 3031, 2958, 163&, 1502. 1373, 1236, 1103, 
1020, 840. 

NMR (MJSO-ds, * ) ? 3,90(3H, e) , 5.06(2H. s), 6.28(2H, brs) , 6.70-7.05(5H, 
itt). 7.25-7.60(5H, m). 8.24<lH, dd. Jb9Hz and 2Hz ) , 8.72(lH. d. Js2Hz). 
MS t 334 (M^H)**. 

Kjcample 5-2 

l«>(4-Bonz7lox3rphenyl)-2-(2.|iiethoxy-5-pyridiAyl)-4-trl£luox:Qiiiethyl- 
IH-lnHdas^ole 

Reaction was carried out in a maimer aiinilar to Example 1-2 using 
N^-(4-B6n2yl03ryphen7l)-2-ittethoxy-5-ainiainopyx:d.dine obtained toy 
Eacample 5-1 to give 2.27g o£ desired compound (44.sft). 

IR (KBr, cm"*) t 3064, 2950, 1290, 1244. 1157, 1122, 1022. 835. 
HMR (DMSO.d«, 6) : 3.84(3H. S). S.16(2H, s), 6.81(lH, d. J=9H2), 
7.05-7.58(9R, m) , 7.65(1H. dd, J»!»Hz and 2Hz), 8.08(1H, d. Jo2Hz), 
8.17(1H, a). 
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MS 8 426 (M^H)^. 



Example 6 

l-(4-'H7axx»qr£ihfinyl) -2-(2-methoxy-5-p7ridinyl) -4-trif luoromethyl-lH 
-iinldazole 

To a solution o£ 
1- ( 4-ben2ylQxypheByl) -2- ( 2-methoxy-5-pyriainyl) - 
4-*"*l«oromethyl-lH-lJiiiaa2ple obtained by Bscaniple 5-2 (2.25g« 
S.29IIIIII01) In cycloheacene (22na) and ethanol (45iiil} vae added 2Q» 
palladium hydroxide on carbon (SSOmg). The resulting mixture was 
stdLrred at re£lux £or 2hX9. 

After cooling to room teniperature, the mixture was filtered through 
Celite and washed with ethanol - The filtrate was concentrated in vacuo , 
and then the residue was washed with dllsopropyl ether to give l«31g 
of desired COTg^ound as a white solid (73»9%). 

MP : X9a-200X:. 

IR <KBr, cm"*) I 3600-2600, 1469, 1292. 1247. 1159, 1126, 833. 
NMR (CDCla* d ) : 3.91(3H, s) , 6.67(1H, brs) , 6.73(1H, d, J°9Hz), 6.67(2H. 
d. J»9HZ). 7.11(2H, d, J-9H2}, 7.43(1R, s). 7«86(1H, dd. J-9Hz and 2HZ ) . 
«.03(1H, d, J-2H2). 
MS I 336 (M+H)*^. 

BHanvle 7 

2 - < 2 -Me thoxy- 5 -pyzridiny 1 ) - 1 - ( 4 - trifluoromethanesulf onyloxyphenyl ) - 
4 - trlf luoromethyl-XH-lxnidazole 

TO the mixture of l'^(4-hydroxyphenyl)«-2-(2«*inethoxy-5-pyridlnyl)- 
4-tri£luoromethyl-lH-iinlda20le obtained by fixample 6 (600nig« 1.79iiiiiiol) 
and trlethylamine (190ittg, l^esmmol) in chloroform (12ml) was added 
^3C*if luoromethanesulf onic anhydride dropwise at an ice bath temperature 
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and stlxrad fox 4.5hrs. 

Sodium Hydrogeacarbonate aq- ( lOml ) was added to qttench tha raaotlon . 
The reaction mixture was partitioned between chloroform and vater. The 
organic layer was washed with water and then brine, dried by magnesium 
sulfate and evaporated in vacuo. The residue was purified by silica 
gel column chromatography (XOg) eluting with n-hexane/ethyl acetate 
(lC/1) to give 593mg of desdLred compound (70-9%). 

IH (KBr. cm-») I 311», 3062. 1421, 12SS. 1219. 1136. 891. 

MMR (CDCI3, d) s 3.92(3H, b>. 6.71(1R. d. J«9Rz). 7.30-7.48(48. m) , 

7.50(1R. 8). 7.66(1H. dd. J»9H2 and 2R8). 8.0B(1H. d. Jb2M2). 

MS : 467 (M+B)*. 

SxmplB 8 

l-(4-Cyanophonyl)-2-(2-mothoxy-5-pyridinyl)-4-trlfluoromethyl-lH-i 
midazole 

To a aolntlon of 2-(2-metho]Qr-5-pyridlnyl)-l.(4- 
trifluoronathane8alfonyloxyphenyl)-4-triflttoromethyl-lH-liiiidazole 
obtained by Example 7 (ISOmg. 0.32lnmol) in N.N-dimethylfoxinaiiiide 
(7.5ml) were added sine cyanide (Zn(CN)a) (3dmg, 0.321mnol) and 
tetra]cia(triphenylphosphine) palladium (Pd{PPh»)4) (IBSmg. 0.16mmol) 
at ambient temperature under nltr«>gen gas. VhB mixture was stirred 
at SS'C for 2da76.. 

The mixture was cooled to room temperature and partitioned between 
athyl acetate (SOral) and water (50ml). The organic layer was washed 
with water and brine, then dried by magnesium sulfate and evaporated 
m vacuo , The residue was purified by silica gel column chrwnatography 
(20g) eluting with toluene/ethyl acetate (lOil) and washed with 
diisopropyl ether to give 57.2mg of desired compound as a white solid 
(51. 8%). 
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MP s 155-158*0. 

IR (KBr, cm-*) : 3120. 2250, 160$, 1250. 1122. 822. 

NMR (DHSO-d<. d) : 3.85(3H. s). 6.82(lH. d. J=9H2). 7.6l(lH, dd. J=9Hz 
and2Hz), 7.«5(2H. d. J=9HZ). 8.03(2H, d. J.9Hz). 8.12(1H. d, J-2Rz). 
8.36(1H, 6). 
MS : 345 (M+H)*. 

Exao^le 9 

4-Btho^eaxbonyl-l- ( 4-iiietlu>xyphen7l) -2- ( 4-fflathoxyplienyl) -iH-inidaz 
ole 

AiDlxtare of H^-(4-liietIkoac7pheayl)-4-nietb03Qr1>e&2ami.dlne (0.«5 9), 
ethyl brofflopyruvate (0.64 ml) emd sodium hydxogencarbonate (o.ss g) 
In ethanol (7 ml) was stirred at rd£lux condition for overnight. 

After cooling to romn temperature, the reaction mixture was 
filtrated and evaporated in vacuo. Then the residue was poured into 
water and extracted with ethyl aootate, dried over magnesium sulfate 
and evaporated in vaouo . !Ehe residue was purified by silica gel column 
Chromatography eluting with n-hexane/ethyl acetate (5/l-*2/l) to give 
244mg of desired confound as an oil (27.3%). 

IR (Neat, cm"*) r 3437. 3392, 3367, 3217. 3140. 3072, 2966. 2843. 1803. 
1699, 1651. 1614. 

NMR (DMSO-dc. d ) s 1.29(3H,t. J=7. iHz) . 3.74{3H. s). 3.80(3H, s). 4.27{2H. 
q. J=7.lHz). 6.88(2H. dd. J=6.8H2 and 2.1Hz) . 7.02(2B, dd, J-6.7H2 and 
2.1Hz), 7,26 (2H, dd. J-S.DHz and 2.lHz), 7.28 (2H. dd. Jr=6.7Hz and 
2.1Hz), 8.02 (IH. S). 
HS : 353 (M-hH)^. 

Sicample 10 

4-Carbamoyl-l- ( 4-methoxyphenyl) -2- { 4-iiiethoxyphenyl) -iH-imidaaole 
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A mixtuTd of 4-©thoxycarbonyl-l-(4-inftthoj^henyl)-2-(4- 
methoxyphenyD-lH-imidazole obtained by Example 9 (244nig) and eodlum 
methoiclde (ll2nig) in foxmaniide (2ial) was stirred at lOOlC £or 2hra. 

After cooling to room tem|ierature, the reaction mixture was poured 
Into water and extracted with etnyi acetate , dried overmagnesium sulfate 
and evaporated in vacuo . The residue was purified by silica gel column 
chromatography eluting with n-hexane/ethyl acetate (i/i-*o/i) to give 
73fflg of desired conpound (32.64). 

MP t l«7-169t:. 

I» (KBr, cm-*), 3427. 3342. 3276, 3155. 2964. 2841. 1672. 1610. 
NMR (I>KSO.d«. «) , 3.74(3H. a). 3.80(3H. a). 6.87-6.89(2H. m) , 
7.00-7.03(2H. m)« 7.20(1H, a). 7.26-7. 29(4H. m). 7.43(1«, a), 7.77(lH. 
S). 

MS , 324 (N+H)*. 
Bxan^le 11 

4-Cyano-l-(4-methoxyphenyl) -2-(4-m©thoxyphenyl) -IH-imidasole 
hydrochloride 

A mixture of 4-carbamoyl-l-(4-methwtyphenyl)-2-(4- 
methoaqrphenyD-lH-imidazole obtained by Example 10 (73mg) and 
phosphorus oxychloride (63M1) in N.N-dlmethylformamide (iml) was 
stirred at room temperature for Ihr. 

The reaction mixture was poured into saturated aqueous sodium 

hydrogencarbonateandextractedwithethyiacetate. dried over magnesium 
sulfate and evaporated in vacuo. The residue was purified by silica 
gel column chromatography eluting with n-hexane/ethyl acetate (2/1). 

After correcting the fraction, the solvent was removed by 
evaporation and the residue was dissolved in ethyl acetate (1ml). 4N 
Hydrochloride/ethyl acetate (56ml) was added to the above solution. 
Resulting precipitates were corrected by filtration and washed with " 
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isopropyl ether to give 38ing of desired compound (49.2%). 
MP s 142-143'C 

IH (KBr. cm-*) J 3425. 3407, 3132, 3076. 3043. 3026, 2962, 2929, 2835. 
2231. 1600. 

NMR (DMSO-d«, 6 ) ; 3.74(3H. fi). 3.80(3H, s). 6.5S(1H. s). 6.88-6. 91(2H. 
(h), 7.03-7.05(2H. m). 7.25-7.32(4H. m). 8.39(1H. s). 
HS s 306 (free) (m+b)^. 

Bxainple 12-1 

4-Cyano-4.s-dihydro-l-(4-metlio3qrphenyl} -2- (4-meti»oxYphenyl) -iH-imi. 
dazole 

A mixture of N*-(4-metIimc7piie]iyl)-4-nethox7benaainiaine (Sg). 
a-chlorocyanoethylene (Z.Olml) and N.N-dllsopropylethylantlne (4,38 
ml ) In tetrabydxof ttran ( lOOml) was stirred at reflux condition for 6hr8 . 
Additional 2-G2aorooyanoetliylene (2.01iia) was added, tbe mixture was 
refluzed for overnight. 

After cooling to room tenperatuxe. tlie reaction mixture wae 
evaporated in vacuo. The xealdue was purified by silica gel column 
chrcMnatograidiy elutlng with n-hexane/ethyl acetate (i/i) to give 3.28 
g of desired compound as an oil (63.7%). 

IR (Neat, cm"*) s 3283. 3217. 3114. 30SS. 3003. 2958. 2839, 2243, 2048, 
1896, 1732, 1606. 

NMR (DHS0-d4. * ) 3.70(3H. e). 3.74(3H, s), 4.1l-4.19(2H, m) , 5.20(1H, 
dd. J»10.5Hz and 8.2Hz). 6.81-6.97(6H. m), 7.32-7.37(2H, ro) . 
MS t 308 (M+H)*. 

Example 12-2 

4-Cyano-l-(4-methoxyphenyl) -2-(4-methoxyphenyl) -IH-imldazole 
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■ A suspension of 4-c3rano<'4,5<-dihYdro-l-(4-inetlioxyphenyl}-2-(4- 
metboxTphenyD-lH-ljiiiaazole obtained by Example 12- i {2.7g) and 
manganeseCrv) OKxde (Mno,) (3.82 g) in N,N-dimethyl£oxinainide (30ml) 
was stirred et 100*0 for 4hrs. 

filtration, the reaction mixture was poured ioto water and 
extracted with ethyl acetate, dried over magnesium sulfate and 
evaporated in vacuo. To the solution of the residue in 
N.N-dimethylfoxmamide (30ml), phosphorus oacychloride (2.46nl) was 
added under stirring at O^C. 

After stirring at room temperature for Ihr, the reaction mixture 
was poured into saturated agueous sodiumhydrogencarbonate and extracted 
with ethyl acetate, dried over magnesium sulfate and evaporated in vacuo 
to give 2.11g of desired cfunpound (78.7%). 

MP : 132-134'C. 

NMR (DMSO-dc. J 3.74(3H. B) . 3.80(3H, s) . 6 . 87-6. 93(2H. m), 

7.02-7.08(2H, m) , 7.23-7.34(4H, m), 8.39(1H, s). 
MS t 306 (M>H)*. 

Bxampla 13 v. 

4 -Cyano- 1- ( 4 -methoxyphehyl ) - 2 - { 4 -hiethoicyphenyl ) - IH-inidazole 
l^dxochlorlde 

4H BydroChlocide/ethyl acetate (254U1) was added to a solution 
Of 4-oyano-l- ( 4-mathoxyphenyl ) -2- ( 4-roethoxyphenyl ) - IH-imidazole 
obtained by Example 12-2 (300mg) in ethyl acetate (1ml). Resulting 
precipitates were corrected by filtration and washed with isopropyl 
ether to give 300mg of desired compound (86.4%). 

MP i 142-143*0. 

IR (KBr. cm-») : 3425. 3407, 3132. 3076. 3043. 3026. 2962, 2929. 2835. 
2231. 1608. 
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HMR (DMSO-4<. d) z 3.74(3H. «), 3.80(3B, s). 6.5S(1H. 8) , «.88-6.91(2H. 
m). 7.03-7.05(2H, m), 7.25-7. 32(4H, mj , 8.39(1H. s). 
MS : 306 (free) (MfH)*. 

Bxan^le 14 

4.Eth03Qrcarbon7l- 1. ( 4-inetlioxyphenyl ) -2- ( 4 -methoxyphenyX) .iH-lmidaz 
ole 

Anilxtux-eo£ 4-C7eno-l- (4-iiiethoxyphen7l) w2- ( 4-iBe1:hOKypheiiyl} -IH- 
imidazole (315ng) and 4N hydrodaorlde/eiOianol (6.2ini) was stlrxed at 
xeflox condition for Xtx* 

ACter cooling to room teoq^ature. tbe reaction mixt«we was poured 
into saturated aqueous sodium hydrogenoarbonate andextraoted with ethyl 
acetate, dried over magnesium sulfate and evaporated In vacuo. The 
residue was purified by silica gel column chromatography eluting with 
n-hexane/ethyl acetate (1/1) to give 0 . 26g of desired compound ( 71 . S* ) . 

MP s 142-I43t;. 

IR (Neat, cm-^ : 3437. 3392. 3367, 3217. 3140. 3072. 2966. 2843. 1803. 
1699. 1651. 1614. 

NMR(DMSO-d*. d ) z 1.29(3H.t. J«7. IHz) . 3.74(3H. s). 3.80(3H. s). 4.27(2H. 
«. J=7.lHz). 6.88(2H. dd. J«6.8H« and 2.1H2) . 7.02(2B. dd. J-6.7Hz and 
2.1Hz), 7.26(2H. dd, J-5.0Hzand2.lHZ) , 7.28(2H. dd. J-6 . 7Hz and 2 . iHz ) . 
8.02(1H. s). 
MS t 353 (M^H)*. 

Example 15 

4-Hydroacymethyl-l-(4-methoxyphenyl)-2-(4-niethoxyphenyl)-iH-iiiiidazo 
le 

IN Dllsopropylalminiumhydrlde In toluene (3.76ml) was added 
dropwlse to a solution of 4-ethoxycarbonyl-l-(4-raethoxyphenyl)-2-(4- 
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methoag^henyl ) -IH- imidazole obtalnea toy Example 14 ( Sml ) under stixrlng 
at -7S'C, and stirred at -78t; for 2hr«. 

The reaction mixture was quendiea by aat. ammonluin chloride aq. , 
then IH hydrochloric acid waa added and extracted with water. The 
combined aqueous layer was neutralized with sat. eodluni 
hydrogencarbonate aq. , and extracted with ethyl acetate, dried over 
magnesium sulfate . After evaporation of the solution, the residue was 

purified by silica selcolumnohromatographyelutingwlthn-hMcane/ethyl 
acetate (l/l) to give 0.14g of desired compound (30%). 

ZR (Neat, cm"*) t 3369. 3307. 3224, 3076, 3006, 2939. 2837, 1676. 1608. 
MMR (DMSO-d«. d) 8 3.73(3H. s). 3.79(3H. S). 4.42(2H. d. J-5.6Hz), 
4.96(1H, t, J»5.6Hs), 6.85(2H, d. J»6.8Hz), 7.00(2H, d. J-8.9Hs). 
7.15-7.25(5H, m) . 
MS J 311 (M+K)^. 

Example 16 

4 -Ponnyl-l- ( 4-methox^henyl ) -2- (4-oiethoxyphenyl ) - IH-lmidasole . 

Dimethylsnlfoxlde (125A1) was added toasolutlon of oxalylchloride 
(118M1} ladichloronethane (2ml) under stirring at -78X:. Afterstirred 
at-78'C forlOmin, asolutlonof 4-hydroxyolethyl-l-(4-methoxyphonyl)- 
2-(4-mathoacyphenyl)-lH-imidazole obtained by Example 15 (0.21g) in 
dlehloromethane (2ml) was added and stirred at -78*0 for Ihr. 
Triethylamine (0.66ral) was added to the reaction mixture, and stirred 
at 0*0 for 20ailn. 

The mixture was quenched by sat. ammonium chloride aq. , and extracted 
with ethyl acetate, dried over magnesium sulfate and evaporated in vacuo 
to give I20mg of desired confound as an oil (57.s«). 

IR (Neat, cm-*) t 3126, 3057, 3005. 2960, 2837, 2760, 2551, 2048. 1685. 
1610. 
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NMR (COCl,, d) s 3.83(3H, s). 3.86(3H. s) , 6.61(2H. dd, J»6.9Hz and 
2.0Hz). 6.94(2B, dd. J-6.8Hzand2.lHz). 7. 16(2H, dd, J»6 . 7Hz and 2 . 2Hz ) , 
7.36(2H, dd. J-6.7HZ and 2.1Hz), 7.16<1H. s). 9.98{XH. s). 
MS s 309 <H4H)*. 

Example 17 

4 -Dif Xuorometliyl-l- ( 4-mettooacyphenyl) -2- (4-inethojcyphonyl) -IH-ojiiidaz 
ole hydrochloride 

DlethylamlnoauUor trUluorlde (154^1) was added to a solution 
of 4-£oznjl-l- (4-metho^ypihenyl) -2- (4-niathox?phenyX) -iM-in&dazole 
obtained by Sxample 16 (I201119) in dioloxomethane (2inl) under stirring 
at 0*0. 

After stirring at room temperature for overnight, the reaction 
«nixt«ra was poured Into saturated aqueous sodlom hydrogencarbonate and 
eactraoted with ethyl acetate, dried over magnesium sulfate and 
evaporated in vaono. The residue was purified by silica gel column 
chrc»iatography eluting with n-haxane/ethyl acetate (1/1). After 
correcting the fraction, the solvent was removed by evaporation and 
the residue was dissolved in ethyl acetate ( iml ) . 4H hydroohloride/ethyl 
acetate (97 Ul) was added. Resulting precipitates were corrected by 
. filtration and washed with isopropyl ether to give 24ng of desired 
omqpound (16.8%). 

MP s iso-issic:. 

IR (KBr, cm"*) ( 3454, 3433, 3265. 3101, 3060, 2958, 2837. 2735. 2659, 
2563, 1606. 

NMR (DMSO-ds, «) s 3.7«{3H, s), 3.80(3H. e) . 6.84(1H, t, J=56.2HzJ. 
6.91-6.97(2H. s). 7.02-.7,08(2H, m) . 7.28-7.38(4H, m), 7.93 (IH. t. 
J=2.2Hz} . 

MS s 331 (free) (M+H)*. 
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Bxample 18 

4~Carl>ox7-l- ( 4-met2ioxyphenyl ) -2- ( 4-methox7pheayl ) - IK- jLmiaazole 

Amlxture of 4-C7aAO- 1- ( 4*inethoxyptii6n7l ) -2- ( 4 -mathoxyphenyi ) -IH- 
imidazole (l.Sg} lu 50% sulfuric acid (IGml) was stirred at reflux 
condition for Ihr* 

After cooling to room ten^erature , tbe reaction mixture waa poured 
into 6% sodium hydroxide aq. (100ml), and washed with ethyl acetate. 
The aqueous layer was acidified by cone, hydrochloric acid and extracted 
with ethyl acetate . dried over magnesium sulfate and evaporated in vacuo . 
Vhe resulting precipitates were corrected by filtration and washed with 
isopropyl ether to give l.l8g of desired compound (74.1%). 

MP ; 102-105'C* 

IR (KBr, cm-^) t 3427, 3269, 3174, 3141^ 3086, 3005. 2965, 2910, 2839, 
1678, 1610. 

NMR (OMSO-d6. tf) z 3.76(3H, s). 3.813(3II« s), 6.89(2H, dt. J»7.0H2 
and2.0Hz), 7,03(2H, dt, J-7.2HZ and 2.0H2) , 7.26-7. 32(4H, m) . 7.97(1H, 
s). 

MS : 325 (Mi-H)*. 
Example 19 

4*Bthylmethyoarbamoyl-l- C 4-methoxyphenyl) -2- (4*methoxyphenyl} -iH-i 
midasole 

A mixture of 4-oarboxy-l-(4-methoxyphenyl)-2-(4-methox3irphenyl)- 
iH-imidazole obtained by Example 18 (170mg}« N-ethylmethylamine (45 
Ml), l-hydro3arbenzotriazole (71mg) and l-(^-dimethylaminopropyl)•3- 
ethylcarbodiimide hydrochloride (lOOmg) in N«N-diraethylfoxmamide 
(5ml) was stirred at room temperature for overnight. 

!nie reaction mixture was poured into water and extracted with ethyl 
acetate, dried over magnesium sulfate and evaporated in vacuo. The 
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re&idue was purified by fiUica gel column cbromatography elutilng wltli 
n*liexaiie/etlxyl acetate (1/1). She refiulting precipitates vere 
coxxected by. £lltratlon and washed with Isopropyl ether to give 72ing 
o£ desired compound (37.6%) • 

MP : 138-139 

IR (KBr, cm'*) : 3124, 3066^ 3006. 2966, 2929, 2S41, 1603- 

NMR (DHSO-d^. 8) t 1.05-1. 29{3H, m) , 2*91-3. 03(2H. m) , 3.33-3. 56 (2H« 

m). 3.74(3H, s). 3.S0(3H« s), 3.91-4. 06(1H, m), 6.88(2H, dt, J-S.SHz 

andl.8Hz), 7.02(2H« dt. J=8.8Hz and 2.0Hz) , 7.23-7. 30(4H, m) , 7.72(lH, 

e). 

MS I 366 (M-i-H)*. 
Bxample 20 

4-Cyclopropyl-l- (4-inethoxyphenyl) -2-(4-iiiethoxyphenyl) -IH-lmldazole 
hydrochloride 

A mixture of N*-(4-aiethozypheayl)^4-methoxybenzai!iidine (Ig), 
2-hromo-l-cyclopropylethanone (l.27g) and sodium hydrogencarbonate 
(656mg) In 2-propanol (10ml) was stirred at reflux condition for 
overnight. 

After cooling to room teniperatare , the reaction mixture was filtered 
off and evaporated In vacuo. Then the residue was poured Into water 
and extracted with ethyl acetate . dried over magnesium sulfate and 
evaporated in vacuo* The residue was dissolved in acetic acid (10ml ) , 
and refluxed for Ihr. 

After cooling to room temperature, the mixture was poured into 
saturated sodiumhydrogencarbonate ag . and extracted with ethyl acetate , 
dried over magnesium sulfate and evaporated in vacuo. The residue was 
purified by silica gel column chromatography elutingwithn-hexane/ethyl 
acetate (3/1 ) . After correcting the fraction, the solvent was removed 
by evaporation and the residue was dissolved in ethyl acetate (5ml) . 
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4N hydrochlorlde/ethyX acetate (175A1) was added. Resulting 
precipitates were coxreoted by filtration and wasHed with isopcopyl 
ether to give 2001119 of desired compound (14.4%). 

MP X 180-181'C 

IH (KBr. cm-*) 5 3273. 3051. 2966, 2935. 2906, 2835. 2740, 2640, 2592, 
1610. 

WMR (DMSO-d^, d) r O.ea-0.d6(2H. «). a.OO-1.07(2H, in). 2.02-2. 11(2H. 
m). 3.79(3H. »), 3.80(3H. S). 7.00-7.H(4H. m), 7.35-7,41(4H. m). 
7.67(1H. B). 
MS « 321 (fxee) (H-i-R)*. 

Example 21 

I- ( 4-llethoxyphenyl) -2- (4-methoicn>lien7l) -4-nethyl.lH-ijiiidazole 
liydroc^lorlde 



8Smg of desired compound was obtained from N*- ( 4 -methoxyphenyl ) - 4- 
methoxybenzamldlne (200mg> and 1-bromoacetone (204 MX) in the similar 
maimer to that of Example 20. 

MP s 203-205'C. 

IR (KBr. cm-*) s 3400, 3114. 3055, 2966. 2929. 2833, 2804, 2711. 2650. 
2578, 2426, 1612. 

KMR (l»MSO-d«. *) s 2,39(3H. a). 3.79(3H. s). 3.81(3H. s). 7.02-7.l2(4H. 
m). 7.36-7.66(4H, m), 7.66(1B, e), 14.6-15. 5(1H, br) . 
MS s 295 (free) (M^^H)*. 

Exaniple 22-1 

N'- (4-Sthoxycarbonylphenyl) -4-methoxybenzainldine 

A mixture of methyl 4-niethoxybenz©aecarbimldothloate hydroiodide 
(3.9g). ethyl 4-aminobenaoate (2.08g) and acetic add (2ml) in 
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2-propanol (40inl) was stirred at reflux condition for 2iirs. 

After cooling to room temperature, the reaction mixture was poured 
Into saturated sodium h^rdrogencarbonate ag. and extracted with ethyl 
acetate, dried over magnesium sulfate and evaporated in vacuo. 
Resulting precipitates were corrected by filtration and washed with 
Isopropyl ether to give 2.3Sg of desired confound (62.4%). 

MP t 128-132t:. 

XR {KBr. cm-*) s 34S6« 3305. 3251. 3178. 2976, 2933. 2850. 1711. 1626. 
NMR(OHSO.ds. 0 } , 1.31(3H, t . J-7.1te) . 3.81(3H. 8). 4.28(2H. q, J-7.1Hz). 
6.46(2H, »). 6.96-7.01(4H. n), 7.86-7. 91(4H. m) , 
MS t 299 (M+H)'*. 

Example 22-2 

1 - ( 4 -Ethoxycar bonylphenyl ) - 2 - ( 4 -methoxyphenyl ) - 4 - trlf luoromethyl- 1 
H-lmldazole 

A mixture of N^-(4-Bthoxycarbonylphenyl)o4<-methox7bQnzamldine 
obtained by Example 22-1 ( 0 . 5g) . 3-bromo-l . 1 . 1- trlf luozo-2 -propanone 
(0.35ml) and sodium hydrogencarbonate (563mg) in 2-propanol (sml) was 
stirred at reflux cmdltlon for 4hr8. 

After cooling to room temperature , the reaction mixture was filtered 
off and evaporated in vacuo. Then the residue was poured into water 
and extracted with ethyl acetate, dried over magnesium sulfate and 
evaporated in vacuo . The residue was dissolved in acetic acid < 10ml) , 
and refluxed for Ihr. 

After cooling to room temperature, the mixture weu; poured Into 
saturated sodium hydrogencarbonate aq. and extracted with ethyl acetate , 
dried over magnesium sulfate and evaporated in vacuo. The residue was 

purified by silica gel column chromatography elutlngwlthn-hexane/ethyl 
acetate' (3/1) to give 0.53g of desired compound as an oil (81%). 
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IR (Neat, on"*) : 3745. 3610. 3435. 3396. 336S, 3298. 3280, 3236. 3130, 
2962, 2927, 2856. 1693, 1649. 

NMR (I>M$0-a«, d ) : 1.33(3B. t. J=7. 1H2) , 3.75(3H, s) . 4.34(2H, q. J=7.1Hz) 
6.91(2H. dd. J-6.9Hai and 1.9Hz). 7.26(2H. dd, J=6 . 8Hz and 2 . OHz ) . 7.53 
{2H. dd. J»6.8Hz and 1.7Hz). 8.04 (2H. dd, Js6.7H2 and 1.8Hz), 8.25 
(IH. d, J=a.2Hz). 
MS : 391 (M+H)*. 

Bxaiqple 23 

1- (4>Carba]ixi7lfhen7l} -2- ( 4 -metboxyplienyl ) •4.trl£luoraiiiel:hyl.lH-iinl 
dasol« 

25Snig o£ desdjced oonpoand was obtained from 

1- ( 4-ethOK7earbon7lphenyX ) -2- ( 4-inethoK7phenyl ) - 4 - tri.£luoxoinet)iyl-i 
H- Imidazole obtained by BzAmple 22-2 (710Rig) In the slmilaz- manner to 
tbat of Example 10. 

XR (KBr. cm-') : 3410, 3303, 3190, 3122. 2960. 2841, 1655. 1614. 
NMR{DMSO-d«, d) : 3. 77(3R, 0) , 6.90(2H. dt. M.8RZ and2.0Hz) , 7.26(2H, 
dt. J«:8.8Hz and 2.1Hz), 7.46C2H. d. J=i8'.5H:t). 7.52(1H. fi). 7.96(2H, 
d, J»8.5H2>, 8.10(10. s), 8.21(1H, d. J°1.2HZ). 
MS X 362 (H-fH)". 

Example 24 

1- (4-C7anophenyl) -2-(4-met]xoxyphenyl} -4-tnfluoromethyl-lH-lmldazo 
le 

A. mixture of l'-(4>carbamoylph6nyl)^2-(4-roetlu»cyphenyl)--4- 
trlfluoromethyl-lH.imidazole obtained by Example 23 (200m9) and 
pbosphorus oxychlorlde < 0.16ml} in N,N-dimethyl£ormamide (2mi) was 
stirred at room temperature Cor Uir. 

The reaction mixture was poured into saturated sodium 
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toydrogencarbonate aq. and extracted with ethyl acetate, dried over 
madnefilum sulfate and evaporated In vacuo . Resulting precipitates were 
corrected by filtration and washed with Isopropyl ether to give I7ijng 
o£ desired compound (90«). 



MP t 146'148*C. 

TR (KBr, cm-*) * 3415, 3163, 3118, 3064. 3012. 2968. 2906. 2839, 2229, 
1608. 

NMS{DMSO-d«. 6) *3.76(3H, S),6.92(2H,at, J-8.9Haandl.9Hz).7.25(2H. 
dt. J-8.7HZ and2.0lte}, 7.60(2R, dt. J-S.SHs and 1.8Hz). 8,00(2R. dt, 
J»8.6BS and 1.7Hz), 8.27(1H. d. J»l.ltls). 
MS : 344 (M-l-H)'*. 

Bxanple 25-1 

4-Cyano- 4 , s -dihydro-l - < 4 -ethoxycarbonylphenyl ) - 2 - ( 4 -mothoacyphenyl ) 
-IH-imidazole 



265nig of desijred compound was obtained from 

N*-{4-ethoxycarbonylphenyl)-4-methoxybenaaaiidine (500 mg) in the 
similar manner to that of Example 12- 1. 

ft 

IH (Meat. cm-») t 3417. 3253, 3217. 3068. 2974. 2902. 2841. 1711. 1603, 
NMR (OMSO-d*. d ) , 1.28(3H. t. J-7.1Hz), 3.78(3H. s) . 4.26(2H. q, J=7.1Ha), 
4.31-4. 46(2H, m) . 5.27(1H. t. J-9.9M8). 6.88-6 . 97(4H, m) . 7.37(2H. dt, 
J-8.8H2 and 1.9Hz). 7.79 (2H. dt. J.8.7Hz and 1.9Hz). 
MS t 350 (M+H)". 

Sxample 25-2 

4-Cyano-l-(4-ethoxycarbonylphenyl) -2- (4-methoxyphenyl)-iH-iinidazol 
e 

A suspension of 4-cyano-4.5-dihydro-l-(4-ethoxycari>onylphenyl)- 
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2-(4-iBethoxy|>lienyl)-iH-liniaa«ole Obtained by Eacaniple 25-1 (0..26g) and 
manganesedV) oxide (MaOa) (259 mg) in ethyl acetate (5 mJL) was stirred 
at reflux condition for overnight. 

After filtration, the reaction mixture was poured into water and 
extracted with etl^l acetate, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by silica gel column 
chromatography eluting with n-hexane/ethyl acetate (s/l) to give ll7mg 
of desired ooinpound (45.3t}. 

MP s 139-140'C. 

IR (KBr. em-*) s 3425, 3143, 3060, 2979, 2947, 2902, 2839, 2235. 1718, 
160«. 

lMR(DMSO-d«. d ) 1.33(3H. t, J=7.lHr) , 3.75(3H. s) , 4.34(2H. q. J=7.1Ite). 
«.90(2H,dt, J»8.8Haandl.9Hs), 7.25(2H, dt, J-e.8Hzandl.9H«) , 7.52(2H. 
dt. JB8.5H2 andl.7Hz), 8.05(2H, dt, J=8.SHz andl.7H2), 8.55(1H, a). 
MS t 348 (M+H)". 

Bxait^la 26 

1 - ( 4-<Carbaiiioylphenyl) -4-oyano-2- ( 4 -methoxyphenyl ) -^iH-imiOazole 

49mg of desired conpound was obtained fiom 4-oyano-l-(4- 

ethoxycarbonylphettyl)-2-(4-i«iethoxyphenyl)-lH-lmldaaole obtained by 
Example 2S-2 ( lOOrog) An the similar manner to that of Example 10 ( 53 . 5% ) . 

MP t 228-290 Xl. 

1» (KBr. cm-») * 3456. 3396. 3354. 3292. 3172. 3H3. 30S1, 2970. 2837, 
2227, 1682, 1612. 

NMR{DHSO-d«. d),3.75(3H.s),6.91(2H,d,J-8.8Hz).7.26(2H.d.J-8.8H«>. 
7.46(2H, d. J-8.SHZ). 7.54(1H. s), 7.97(2H. d. J-8.SHz). 8.11(1H. s). 
8.52(1H, s). 

MS s 319 (M•^H)*. 
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Exainple 27 

4-Cyano>l- ( 4-cyanoplienyl) -2- ( 4-iiietlioa7p!hen7l) -IH-Imidazole 

24iiig of desired compoxind was obtadLned £roin 1- ( 4-carbantoylphenyl)- 
4-Cyano-2-(4-iDetliox7Pben7l)-lH-imi.dazole obtained by Example 26 
(40mg) In the similar manner to that of iSsaampl^ 24 (63.6%). 

MP s 185-186 'C 

in (KBr, cm-*) » 3419, 3219, 3132. 3091. 3057. 3012. 2968, 2935, 2837. 
2229, 1608. 

MMR<DMSO-d«, *) s 3.76(3H< S) , 6.92(2H, d, J-8.8Hz) , 7.25(2?, d, J«8.7Hz}, 
7.59(2H, d. JeO.SBs). 8.02(2H, d, J-8.5Hb), 8.56(1M, s), 
MS t 301 (Mi-H}^. 

Exaniile 28 

4-Acotyl- 1- ( 4 -raethoxjfphenyl ) -2- ( 4-methox3r9henyl ) -IH- Imidazole 

3N solution Of methylmagiineslum bromide in diethyl ether (1 . 17ml) 
was added to a solution of 4-cyano-i-(4-methoaQrphenyl)>2«>(4- 
metbo«y]^henyl}-lH-lmidazole (357fflg) in tetranydrofuran (5ml). 

After stirring at rotm temperature for 2hrs, the reaction mixture 
was poured Into hydrochloric acid and extracted with ethyl acetate, 
washed with water, dried over magnesium sulfate and evaporated in vacuo . 
The residue was purified by silica gel column chromatography elutlng 
with n-hexane/ethyl acetate (5/1) to give 258mg of desired confound 
(68.5%). 

MP 1 116-117t: 

in (KBr. cm-*) » 3431, 3118, 3066. 3008. 2964. 2929, 2837, 1668. 1610. 
MMR (nMSO-d.', d) 2.48(3H, e). 3.74(3H, s), 3.80(3H. s). 6.89(2M, 
d, J=8.6Hz), 7.03(2K, d. J«8.8H2). 7.26-7.31(4H. m). 8.12(1H, s). 
MS > 323 (M+H)^. 



Bxanple 29-1 

4 -Btboxyearbonyl -4.5 -dihydro- 1- ( 4 -benzyloxyphenyi ) - 2 - ( 4 -metbcncyphe 
nyl) -1H- imidazole 

Amixturoof N*-(4-benzyloxyphenyl)-4-metho^beazainidlne (1,259) . 
eiihyl 2-chloroacrylate (o.7«g) andN.N-dilsopropylethylamine (0.98id1) 
in tetraHydrofirran (I2ml} was stirred at reflux coAditi<m £or 2lirs. 

A£ter cooling to room temperature, the reaction mixture was filtered 
off and the filtrate was poured into water and extracted with ethyl 
acetate, dried over magnefllum sulfate and evaporated in vacuo. 

This material was uaed in the next step without further purification . 

Bxanple 29-2 

4-Eth03qroarbonyl-l- (4-bensyloxyphenyl) -2>(4-methoxyphenyl)-lH-iinid 
azole 

ihe residue of Example 29-1 was dissolved in N.N-dimethylf ormainide 
(lOmlK and manganese (ZV) oxide (1.63g) was added to the solution. 

After stirring at 100*0 for 4hrs, the reaction mixture was cooled 
to room teaqperature and poured into water and ethyl acetate. After 
filtration, the mixture was extracted with ethyl acetate, dried over 
magnesium sulfate and evaporated in vacuo. The residue was purified 
by silica gel column chromatography eluting with n-hexane/ethyl acetate 
(1/1) to give 1.5g of desired compound as an oil (93.1%). 

XR (Neat, cm-*) « 3433, 3253. 3224. 3140. 3064. 2966, 2«43. 1722. 1712. 
1606. 

NMR(DMSO-d«, «) sl.29(3H.t. J=7.1H2),3.75(3H.e),4.27(2H,d. J=7.1HZ). 
5.15(2H. B), 6.88(2B. «t, J=8.9Hz andl.9Hz). 7.10(2H, dt, J«8.9Hz and 
1.9Hz), 7.24-7.49(9H, m) , 8.04(1H, s) . . 
MS : 429 (M+H)^. 
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1- ( 4 -BenzyloxsTPbenyX) '-4-£onnyl-2- (4'-m6thox3n?Iieiiyl) - IH-dUnldazold 

0-95N DllsopropylalmJLnjLumhydrlde in toluene (6.49ml} was adOed 
dropwise to a solution of 4-ethoxycarbon7l-l-(4-benzyloxyphen7l)«2- 
(4*methoxyphenyl)-lH*lJiildazole obtained by Bxaoiple 29-2 (0.88g) In 

dxchloromethane (5mX) under stirring at -78*C, and stirred at -78*C 
£or 2hr&« 

The reaction mixture was quenched by sat. ansiionluin chloride ag. . 
then IN hydrochloric add was added and eactracted with water-. After 
sodium hydroKlde aq, was added* eactracted with ethyl acetate, dried 
over magnesium sulfate and evaporated In vacuo- 

The residue was dissolved In n,n- dime thy Iforxnamlde (10ml)« and 
manganese (IV) oxide (1.799} was added to the solution. 

After stirring at lOOt; for Ihr. the reaction mixture was cooled 
to room temperature and poured Into water and ethyl acetate » After 
filtration^ the mixture was extracted with ethyl acetate r dried over 
magnesium sulfate and evaporated In vacuo. The residue was purified 
by silica gel column chromatography elutlng with n-hexane/ethyl acetate 
(1/1) to give 0,77g of deaired compound as an oil (97«5«). 

IR (Neat, cm-^ s 3440, 3361. 3219. 3124, 3062, 2937, 2S37, 2760. 1732. 
1684. 1610, 

MHR (DMSO-dfi, d) t 3.75(3H. S). 5.16(2H. s), 6.89(2H, dt, J-8.9Hz and 
l«9Hz). 7.12(2H. dt, J-8«9Hz and2.1Hz). 7-27-7,49(9H. m) . 8.28(1H, 
s). 9.82(1H.S}, 
MS t 385 (M-i-H}^. 

Example 31 

1 - { 4-Benzyloxyphenyl) -4-dif luoromethyl-2- (4-roethoxyphenyl) -IH^imld 
azole 
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Dletlxylaninosulfor trifluoride (0.46 ml) was added to a solution 
of 1- ( 4-beazylox3^henyl) -4-f oniiyX-2- ( 4-iiiethoxypheix7l ) -iH^lmldazole 
obtained by Example 30 (O.459) in dicbloromethane (Sml) under at irrlng 
at 0*0. 

After stirring at room temperature for ovemlgbt, the reaction 
mixture was poured into saturated aqueous sodium hydrogenoarbonate and 
extracted with etbyi acetate, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by silica gel column 
chromatogr^plqr eluting with n-h^cane/ethyl acetate (i/i) to give 0.38g 
of desired oompound as an oil (79.9%). 

IR (Neat, cm"*) » 3433, 3155. 3113. 3066. 3041. 2964, 2041, 1732, 1610. 
NMR (DMSO-d«. d) , 3.74(3H, s), 5.15<2H. S). 6.87(2H. d. J-8.9Hz). 
7.0e(lH. t. J=55.0Hz>. 7.10(2H, d, J=d.9Hz). 7.24-7. 45(9H. m) , 7.73(1H. 
t, J-2.3HZ). 
MS I 407 (H+B)^. 

Exaiqpie 32 

4 -Olf luoronethyl' 1- ( 4 -hydroxyphenyl ) -2- ( 4 -methoacyphenyl ) - iH-imidaz 
ole 

A suspension of l-(4-ben8yloxyphenyl)-4-dlfluoromethyl-2-(4- 
methoacyphenyl) -IH-lmldazole obtained by Example 31 ( o . 38g ) and dzy 20% 
palladium hydroxide on carbon (Pd(OH),/C) (lOOmg) in ethanol (Sml) and 
cyclohexene (4ml) was stirred at reflux condition for Ihr and cooled 
to room temperature. 

After filtration, the reaction mixture was evaporated in vacuo 
to give o.3g of desired compound (ca.ioo%). 

MP , 143-145^; 

IR (KBr, cm**) s 3149. 3111. 3003, 2966, 2837. 2804. 2679, 2602, 1610, 
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NMR(DMSO-d«, d} s 3.74(3H. 6). 6.80-6.91(4H, m) , 6.96(1B, t. J»55.0H2). 
7.14(2H, dt, J-8.7Hzanai.9Hz). 7.27(2H.at, J»8.9Hzandl.9Hz}. 7.e8(lH, 
t. J-2.2HZ), 9.90(LH, s). 
MS : 317 (M*H)*. 

Example 33 

4-Oi£laoroinetbyl>2- ( 4-nietlioxypiieayl) -1- ( 4-trif Inoromethanesulf onyl 
oacyphenyl ) - IK-Uniaazole 

TrletbyXamlne (o.lsml) and tri£lttorometbanesul£onic anhydride 
(O.lSml) was added to a solution of 4-di£li>oroinethyX-l-<4-. 
l«ydroaQr^henyl)-2-(4-iiiethoaE7phenyl)-lR-ljnldazole obtained by Example 
32 (300iiig) In chloxofoxm (Srol) under stirring at Ot. 

After stirring at o^C for 4hrs. the reaction mixture was pouzed 
into saturated aqueous sodium hydrogencarbonate and extracted with ethyl 
acetate, dried over magnesium sulfate and evaporated in vacuo. The 
residue was purified by silica gel column Chromatography elating with 
n-hexane/ethyl acetate (1/1) to give 0.24g of desired compound as an 
oil (S6.4%). 

TR <Neat, cm-*) t 3159. 3118, 3078, 3006, 2939, 2848. 1610. 
HMH(DMSO-d«. d} i 3.74(3H, s) , 6.89(2H. dt. J»8.9Hz andl . 9Hz) , 7. 01(lH. 
t. Jb54.8Mz) 7.23(2B, dt. J-6.9Rz and2.0Kz) . 7.54-7.69(4H, m) , 7.92(1H, 
t, J-2.3HZ). 
MS t 449 (M-tH)*. 

Example 34 

1 - { 4 -Cyanophenyl ) - 4-dlfluoromethyl- 2 - ( 4-metlioxyphenyl ) - IH-imidazol 
e 

A suspension of 4-dlfluor«Mnethyl-2>(4>roethoxyphenyl)-l-(4- 
tri£luoromethanesul£onyloxyphenyl)-lH-imidazole obtained by Example 
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33 (0*2g) , z±nc cyanide (Zn(CN)2) (SSmg) and 
telitakx6(trlplienylphosphlne)palladlum (Pd(PPli3)«) (272mg) In 
N,N-diiii6thylfoziiiamide (ImX) was fitirred at sst^ for ovexnlgHt under 
nitrogen atmosplxere then cooled to room temperature. 

After filtration, the reaction mixture was poured into water and 
extracted with ethyl acetate, dried over magnesium sulfate and 
evaporated in vacmo. The residue was purified by silica gel column 
chromatography eluting with n-heacane/ethyl acetate (1/1) to give 83fflg 
of desired con^und (47*7%) • 

MP 2 131-132*0. 

IK (KBr. cm-») t 3222, 3157. 3114, 29«6, 2839, 2231. 1610. 
MHR (IIMSO-a«, if) ! 3.75(3H, 8). 6.91(2R, at, J-B.9Hzaadl.9Hz), 7.02(1H. 
t, JoS4.8Hs), 7.24(2H, dt, J°8 . 6H8 and 2 . OHz) , 7.5S {2H, dt, J-8.7HS 
and 1.7Hz). 7.93(1H. t, J-2.2Hz), 7.95C2H, dt. J-8.5Hz and 2.0H2). 
MS s 328 (M+H)-^. 

Exainple 35-1 

1- (4-B6nzylox3nphenyl) -4 , 5-dihydro-4-ethojcyoarl>onyl-2- (Z-methojEF-S- 
pyrldlnyl) -IH-lmldazole 

2.879 o£ deslxed compound was obtained from a mixture o£ 
N*- ( 4-benzyloxy9he&yl) -2-niethozy-S-f amldinopyridlne ( 2 . 870 ) and ethyl 

2- cliloaex7late (I.S69) in the similar manner to that of Sxample 12-1 
(80.3%). 

IR (Neat, cm-*) t 3448, 3411. 3378. 303T, 2981. 2949. 2902. 1734. 1608. 
NMR(DM60-d«, d) t 1.24(3H. t, J-7.1H2), 3.83(3H.e). 4.06{2H.d, J»9.9Hz), 
4.17(2H. q, J=7.lHz), 4.81(1H. t. J»9.8Hz). 5.04(2H. S). 6.77(lH. d, 
J-8.6HZ), 6.93(4H, s), 7 .29-7. 44(5H, m) , 7.<8(lH. dd. J»8 . 6H2 and 2 . 4Hz ) . 
8.18(1H, d, J-2.4HZ). 
MS } 432 (M+H>*. 
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Example 35-*2 

. 1 - ( 4-Beii^loxyphen7l} *4--etlio^rcarbonyl*2- ( 2-mdt]io^-5*p7rldlayl) -1 
H-iiQiaazole 

1.74g of desired compound waa obtained from a suspension o£ 
X- ( 4*bens7loxytAien7l} -4 «S-dihydro-4-etboxycarbonyl--2- (l^mBtho^^s-^ 
pyridinyD-lH- Imidazole obtained by Exan^ile 35-1 (2.679) in 
N«N^diinetbyl£ozmainide (27ml) in the similar manner to that o£ Escample 
25-2 (65.5%). 

MP t 109-1X0*0. 

lit <RBr. cm*^) « 3433. 3390, 3136, 3070, 2976, 2941, 2641, 1693, 1600. 
MMR (DMSO-O., d ) . 1.29(3H, t, J-9.1B2}, 3.B4(3H, 8), 4.28(2H, «, J«7.lHz} , 
5.15C2H, fi),-6.80(lH, fl, J<«8.6H2), 7.12(2H, fi* a-8.9Bz), 7. 32.7.49(7H, 
m}, 7.6S(1H, ea., J-8.6I1Z amd 2,4Hz), 8.06<1B, A. J«2.4Hz). 8.12(1H, 
«)• 

HS t 430 (H+H)*. 

Bxample 36 

1- ( 4-BenByloaQr»henyl) -4-£ornvl-2- (2-inetli03Qr"5-pyrldliiyl) -iH-inldaz 
ole 

o - 83g of dfifiijc^ eoii^ouAdwafi obtained £x<nii 1- ( 4-bens3rlo3cyphenyl) - 
4-ethoac70arl>Oft7X-2'^(2-nietl>ox7-5-py3HLdln7l}-lH-imidazole (1.46g) 4n 
tho similar maimer to thai: of Exaniple 30 (63.3%). 

IR (Neat, cm-*) : 3217, 3126, 3059, 2947, 2831, 2760, 1687, 1606. 
NMR (DMSO-ds, d) : 3.84(3H, e), 3.16(2H. s) , 6.B2(1H, d. J=8.5Hx), 
7.14(2B, dt, J-8.9BZ and 2.0Hz), 7.35-7.50(7H, m) , 7.66(1B, dd, J-<8.6Bb 
and 2.5Hz), 8.11(1H, d, 2.3Hz), 8.35(1H, 8). 9.84(1H, s). 
MS s 386 (M4.H)*. 
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SxcDOple 37 

1> (a-Benzylo^TPhenyl) -4-di.f luomnetbyl-Z- ( a^methc^y-s-pyridlnyl ) -1 
H-iBBxdazole 

0.48$ of desired compound was obtained from 

1- (4-benzylo3typl»enyl) -4-f 03eiiiyl-2- (2-ideth03cy-5-pyrldinyl) -iH-imidaz 
oie obtained by Sxmle 36 (O.Sdg) in the similar manner to tbat of 
Bxanple 29-1 (54.7%). 

IR (Neat« cm-*) s 3429, 3209. 3151. 3064, 3028. 2979, 2949, 2875. 2549, 
1734. 1604. 

WMR (DM60-d«. d) s 3.84(3H. s). 5.15(2H, 8), 6.60(1H, d, J-8.5Hz), 
7.00(1R, t, J-54.8HZ), 7.12(2H. d. J»9.0Hs), 7 , 27-7. 49(7H, m) , 7.63(lH, 
dd. J-8.6HZ and 2. 5Hz), 7.81(1H, t, a-2.2Hz), 8.07(1H« d, J-1.8Hz). 
MS : 408 (MfH)*. 

Boeample 38 

4-OxflttoxoiRatliyl-l. (4-liydozy|ihenyl) -2- (2-netboxy-5-pyridinyl) -lH-1 
midazole 

0 . 48g of desired compound was obtained from l- ( 4-benzyJ.oxyphenyl) - 
4-difliioroinettayl-2-(2-iBethoxy-5-pyridinyl)-lH-iinidazole obtained by 
Example 37 (0 . 48 g) in the similar manner to that of Exai^ple 32 ( ca . 1004 ) , 

MP s 155-1561^. 

IR (KBr. cm-*) 3012, 2962, 2808, 2681. 2603, 1603. 

NHR (X)M80.d«, d ) 8 3.03(3B, s). 6. 77-6,86(3H, m) , 6.99(1H, t. J-54.9Hz). 
7.19(2H, d, J»8.8Hz), 7»63(1H, dd. J<»8.7Hz and 2.5Hz), 7.76(1M, t. 
J-2.2HZ). 8.06(1H, d, J«2.4Hz), 10.06(111, br) . 
MS : 318 (H-fR)*. 
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ExaiQple 39 

4-Dif lnoroineth7l-2>(2.nietliox7-5-pyndiii7i) -1- (4-trlf luorometlianesa 
IConyloxTpbenyl ) - IH-imldazole 

0.2g o£ desired compovuid was obtained from 4-di£luoroine-th.yl-l-(4- 
liydroxyphenyl)-2-{2-inathoxy-5-pyrldinyl)-lH-iinidazole obtained by 
Bxainple 38 (0.17g) in the similar manner to that of Example 33C83.1%} . 

IR <Neat. C«-») » 3429, 3224, 3165, 3084, 3020. 2958. 28«0, 1724. 1664. 
1604. 

NMB (DMSO-dft« I 3.84<3H. S). 6.80(2H, d. J-8.4Hz}. 7.03(1H, t. 

J-S4.8HZ),7.56-7.71(4H, m),7.99(lH, t, J-2.2Hz) , 8.09(1B, d. J»2.4Hs). 
MS t 450 (M-^H)^. 

Example 40 

1 - < 4 -Cyanc^enyl ) -4-dif luoromethyl-2 - ( 2 ->methoxy- 5-pyrldlnyl ) - IH-im 
idazola 

62mg of desired compound was obtained from 4-dif lttOKc»lne.tbyl-2-(2- 
llleth(^- 5 -pyrldinyl ) - 1 - ( 4 - trlf luormne thana«ul£onyloi^henyl) - IH- Im 
Idazole obtained by Example 39 (0.2g) In the similar manner to that 
of example 34 (42.7%). 

MP s 160-161*^. 

IR (KBr. cm-») s 3219. 3140. 3101. 3051, 3005, 2985. 2954. 2241, 1608. 
NMR (DMSO-ds. d) i 3-85(3H, s), 6.82(1H. d. Js8.6Hz), 7.04(1H, t, 
J-54.7HZ), 7.57-7.63(3H, m) , 7.99-8. 03(3H, m). 8.11(1H, d, J-2.3Hz). 
MS t 327 (Ml-H)*. 

Example 41-1 

4 -EtlioxyQarbonyl-4 . 5-dihydro-l- (4-roethoagrpb«nyl ) -2- ( 2-niethoxy-5-py 
ridinyl) -IH-imidazole 
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5.41g of desired compound was obtained from a mixture of 
M*-(4-iDethox7^enYl)-2-methox7-5-ainldlnopyrlddLne (5g> and ethyl 
2-ohloroaar7late (3.92g) in the similar inanner to that of Bxaniple 12-1 
(78.3%). 

IR <Neat, cm-*) t 3448, 3429, 3411. 3381, 3047, 2981, 2951, 2904, 2841, 
1736, 1608. 

HMR .(I>MSO-d«, d) : 1.24(3H, t, J.=7.1 Ha), 3.73(3H. a). 3.83(3R, e). 
4.05(2H, d, J-9.5IIZ),. 4.17(2H, q. J-7.lHz), 4.81(1K. t. Js9.5H2). 
6.77(1R, d, J-8.5HS), 6.79-6. 96(4B, m) , 7.67(1H, dd, J«8.6Hz and2. 4Hz) . 
8.17(1H, d. J-2.3HS). 
MS : 356 (Mi-H)^. 

Bzample 41-2 

4 -Ethox]rcartx>n7l-l- ( 4-inethozyphenyl ) -2- ( 2«>methoxy-5-pyrldinyl ) -IH- 
imldazole 

3.710 of desired o<«9ound was obtained from a. suspension of 
4-ethoaQrca^bon7l-4 . 5-dlhydro-l- ( 4-inethoac7phen7l) -2- ( 2-nethox7-5-p7 
rldlnYl)-lH-lBd.dazole obtained by Exanipie 41-1 (5.410) in 
N,N-diiDettaylfoxinaiiilde (54ml) in the similar manner to that of Example 
25-2 (69»). 

MP 8 135-137 X:. 

IR (KBar, cm'*) s 3413. 3224. 3145. 3070, 2949, 2902. 2837. 1703. 1610. 
NMR (DMSO-de, d) j 1.29(3H. t. JsT.lHz), 3.81(3H. s), 3.83(3H, a), 
4.28(2H, g, J-7.1HZ). 6.80(1K, d. Ja8.6Hz), 7.04(2H, dt, Js8.9HZ and 
2.0Hz), 7.34(2H, dt, J«8.9Hzand2.2Hz), 7.64(1H, dd, JB8.6Hzand2.5Hz) , 
8.06(1H. d. J-2.4HZ), 8.11(1H, a). 
MS r 354 (M4-H)*. 
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Bzample 42 

4-Foxin7l-l- ( 4-iBdiJiox7pben7l ) -2- ( 2>inet]iox7-5-py]:iain7l) -IH-imidasol 
e 

0 . 86g of desired compound wis obtadLned £rora 4-eth03C7carbonyl-l- ( 4- 
methoxyphenyl ) - 2 - ( 2 -metbosy-s -pyridlnyl ) - IH-lmldazole obta jLned by 
sacain|»l.e 41-2 (1.7g) in the similar manner to that of Example 30 (59. l«) . 

XR (Neat, era-*) t 3435. 3367. 3134. 3074. 3006. 2960. 2046. 1682. 1608. 
HMR (DM80-dc, t 3.81(3H, s), 3.84(3H, s), 6.82(1H. d. J-8.5H2), 

7.06(2H. at. J-8.9Hzanai.9Rz), 7. 37(2H,dt, J-8 . 9Hz and 1 . 9H2 ) . 7.65(1H. 
dd, J-8.6HS and 2.SHs). 8.11(1H, d, J»2.1Hz), 8.34(lH, a). 9.84(1H. 

e). 

HS s 310 (M4.H)*. 

• Bzaittple 43 

4-t>lf iuozoiiiethyl.l.( 4-iiiethoxyphei^l) -2- (2'-methoxy-S-pyrldijayl) -IH- 
Imidazole 

332mg of desired conqponnd wae obtained from 4-foniiyl'-l-(4- 
nethojqrphenyl)-2-(2-iiieth<»C7-5-iqrridiAyl)-lH-lfflidazold obtained by 
Sixample 42 (0.830) in the similar manner to that of Example 31 (36.5%) . 

MP t 106-107 "C. 

IR (KBr, cm-') s 3398, 3153. 3114. 2997. 2947, 2844, 1606. 

NMR (DMSO-d«. tf) -. 3.ai(3H. s). 3.83(3H, a), 6.60(1H, d. Jo8.8Hz). 

7.00(1H. t. J-54.9HZ}. 7.04(2H. dt, Je8.9Hz and2.lHz). 7.33(2H, dt. 

J-8.8Hzand2.lHz), 7.63(lH,dd. J-8.6Hzattd2.5H2) . 7.80(1H, t, J-2.3Hz), 

8.07(1H. a, J-2.4HZ). 

MS t 332 (M+H)^. 

Example 44 
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4 -Bthoxycarbonyl-1 - { 4 -inethoayphenyl ) - 2 - ( 2 -methoxy- 5 -pyridinyl ) - IH- 
Imldazole 



1.5g of aesirea compound was obtained from a suspension of 
N»-(4-inotlioj£yphenyl)-2-matho3(y-5-ainiddLnopyridine (1-Sg) in 
2-px^anol (lOnl.) In the similar manner to that of Example 9 (72.8%). 

Bxainple 45 

l-(4-B©nzyloacyph6ayl)-4-carb035y-2-(4-m©thO3eyphenyl)-lH-liiildazolo 

TO a solution of 4-eth03cycarbonyl-l-(4-benayloxyph©nyl)-2- 
(4-ffiethoxyphenyl)-lK-imldasole obtained by Bicample 29-2 (I.469} in 
ethanol (lOml) and tetrahyOrofuran (lOml). Ill aoueous sodium hydroxide 
(6.8I111I) was added. 

After stirring at room temperature ovemigrht . the reaotion mixture 
was poured into water and ethyl acetate . and extracted with water . Then . 
the water layer was acidified with IN hydrochloric acid, extracted with 
ethyl acetate, dried over magnesium sulfate, and evaporated in vacuo. 
The resulting precipitates were collected by filtration and washed with 
dilsopropyl ether to give the target ooiqpound (l.lg). 

MP s 113-115'C. 

IHNMR (200HHZ, DMSO-d«. «) , 3.75(3H, a), 5.15(2H. S), 6.88(2H, d. 
J-8.8iIz). 7.10(2H. d, J«8.9HZ), 7.24-7. 45(9H, m» . 7.96(1H. s), 
11.0-12.5(1H, br). 

Ill (KBr, cm-*) t 3392, 3224, 3145, 3076. 2972. 2935. 2893. 1701, 1610. 
Example 46 

1- ( 4-BenByloxyphenyl) -4- (M-©thyl-M-m©thylcarbamoyl ) -2- ( 4 -methoasypH 
enyl) -IH-imidazole 

A mixture of 1- ( 4-benzyloxyphenyi) -4-carboxy-2- ( 4-methoxyphenyi) -ih- 
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inldazole obtained by Example 45 (O.449). etbylmetbylamliie (ixsml), 
l-hydroxybenzotriazole (iSGnig) and l-(3-aime1:bylaminopxopyl)-3. 
etbylcarbodilmlde hydrochloride (263mg) in N.N-dlinethylfozinainlde 
(SriI) was stirred at room temperature overnight. 

The reaction mixture was poured into water and extracted with ethyl 
acetate « dried over magnefiium sulfate and evaporated in vacuo. The 
residue was purl£led by silica-gel column chromatography elutlng with 
(n-HexanesBthyl acetate-lsl) . Mie resulting precipitates were 
correoted by filtration and washed with dlisopropyl ether to give the 
target compoond (O.449). 

MP I llO-XiS'C. 

IHHNR (0M60-de. d) » 1.06->i.29(3H, m) , 2.91-3.02(2H, m) . 3.40-3. 54(2H, 
m), 3.74(3H. S)> 3.93>4.07(1H, m) . 5.15(2H, o). 6.88(2H. d, J-8.aHz), 
7.10(2H. d, J-6.9HZ), 7.24-7.30(4H, m) , 7.36-7. 49(5H, m), 7.73(1H, 0). 
IR (KBr, cm"*): 3124, 3066, 2958, 293S. 2839. 1608. 
Mass . m/e : 442 («*•*•! ). 

Bxample 47 

4- (N-Bthyl-N-methyloarbamoyl) -l-(4-hydroxyphenyl) -2- (4-methoxyph6n 
yl) -IH-lmldazole 

The target comgpound was obtained from 1- (4-ben«yloxyphenyl} - 4- (M- 
ethyl-N-methylcarbamoyl ) -2- ( 4-methoxyphenyl ) - IH-iroidazole obtained 
by Bxanqple 46 in the similar maimer to that of Example 62 described 
later. 

IHNMR (0MSO-d6, d) s 1.10-1. 28(3H,m), 2. 90-3. 02(2M.m), 3. 40-3. 50(2H, 
m), 3.74(3H, S). 3.91-4. 03(1H, m). 6.82(2H, d. J-8.7Hs), 6.68(2H, d, 
J»8.9Hs), 7.11(1H, s). 7.14(2H. d, J=8.7Hz). 7.27(2H. d. J»8.7Nz), 
7.67(1H. S). 

IR (KBr, cm'*) s 3126, 3091, 3018, 2968. 2933. 2831, 2738, 2677, 2600. 
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2476. 1612. 

MS m/e s 352 (H^-M). 



£scaiBpld 48 

. , 1 - ( 4 -Benzyloxyphenyl ) - 4 - ( N , N - dlethylcarbamoyl ) - 2 • ( 4 -methoa^lienyl ) 
-IH- imidazole 

The target compound was ot>taine« from l-(4-benzyloxyphenyl)-4. 
caxboaqr-2-(4-iiieidio:iqnP)3>enyl)-lB-ijiiidazole obtained by Bxampie 45 and 
H,M-die«ltylaiiiine in the sUnilar manner to that of Bsaim»le 46. 

MP : 146-147*0. 

IH HMR (DMSO-de, t 1. 10-1. 30(6H, m) . 3.3a-3.50(2H, m) , 3.74(3H, 

a). 3.«5-4,02(2H, m), 5.15(2H, fi) , 6.68(2H. d. Js6.8He). 7.10(2H, d. 
J-8.9HZ), 7.24-7.30(4H. m) . 7,36-7.49(5H. m),. 7.72(1H, a). 
IR (KBr. cm-*) : 3113, 2972. 2929. 1593, 
MS m/e t 456 (MTfl); 

Baeaiqple 49 

4- (H , N-Diethyloarbamoyl ) -1- ( 4-hydroxyphenyl) -2 - ( 4-methoxyphettyl ) -1 
H-imida«oXe 

The target compound Wiis obtained from l-(4>benzyloxyphenyl}-4- 
(N.N-diethylcsrbamoyl) -2- ( 4 -methoxyphenyD-iH'* imidazole obtained by 
Example 48 in the similar manner to that of Example 62 described later. 

IH NHR (DMSO-d«, 6} , 1.02-1.30(6R, m>, 3.22-3.46(2H. ro). 3.73(3H. 
a), 3.a3-4.02(2H, m). 6.81-6.92(4H, m). 7.14(2H. dd. J-6.7Rz. 2.0H2). 
7.27(2B, dt, J=9.4Hz, 2.5Hz). 7.66(1H. s). 

IR (KBr. cm-*) : 3145, 3030, 2970. 2937. 2833. 1693. 1606- 
MS m/e t 366 (H*-fl). 
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B&rample SO 

l-(4-BettZFloxypben7l)--2-(4-inethoxyphenyl)-4.(l-plperidiiieoarbon7l) 
- IH-lmlctazole 

Tbe target compound (O.Sg) was obtained from l-( 4-beazylo3r/pbenyl)- 
4-carboxy- 2- ( 4 -methozyphenyl ) - IH- imidazole obtaiaed by Example 45 and 
plperldlne in tbe similar manner to that of Example 46. 

IHNMR (2002OIZ. DMSO-d«, ^) z l.S07-l.S72(4H, m), 1. 605-1. 67<2H, m) , 
3.462-3.644(2H« m). d.74(3B, s} . 3.918^4. 244(2H. n). 5.144(2H. a), 
6.879(2H. d, J«4.5Hz}, 7.096(2H. d, J«4.$B2), 7.251C2H, d. J»4.3Hz), 
7.278(2H, d. J»4.3HZ), 7.348-7.478(5H. m)« 7.721(1H. s). 
IR (KBr. cm"*) i 3116, 3033, 2931, 2850. 
MS m/e » 468 

Example 51 

1- (4-Hydroxyplien7l) -2- (4-methoxroh6ttyl) -4- (l-plperidinecarbonyl) -l 
H-lmldazole 

il&e target compound (0.4lg) waa obtained £rom 
1<> (4-benzylo:qr^henyl) -2- C 4-methoxyphenyl) -4- ( 1-plperldinecarbonyl) 
-IH-inidasole obtadLned by Exan^le 50 in tbe similar manner to tbat of 
Example 62 desoxlbed later. 

IHNMR (200MHz, DMSO-do. «) « 1-509-1. 577(4H. m) . 1 .611-1 .*674(2H. m) , 

3.S1-3.657(2H, m) , 3.734(3H, »), 4.035-4.224(2H, m) . 6.814(2H, d. 

J-4.4M2)< 6.881(2H, d, J-4.3Hz}« 7.136(2H, d, Jb4.4Hz), 7.256(2H, d. 

J-4.4HZ), 7.668(1H. s), 9.908(1H, bs). 

IR (KBr. can-^) r 3151, 3035, 2935, 2852, 1606. 

MS m/e s 378 (H+B)^. 

Example 52-1 
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N^- ( 4-B6nzrloxyphen7l ) -4-ineth(^benzamidine 

To a solution of 4>benzyloxyanil±ne hydrochloride {3g) In 
tetrahydro£uran (iSml). l.OM soditan bis (triinethylsllylj amide in 
tei:cahydro£uran ( 26 . 7inl ) was added dropwise at room teiqperatura . After 
the mixture was etirfed for 20min. anisonitrile (1.69g) was added. 

The reaction miastore was stirred for 4hrs. and then poured into 
300ml of ice-water. The precipitate was collected l>yf iltratlon , washed 
with dlisopropyl ether to give the target compound (3.3g). 

IH MMR (200MHz. DMSO-d*. tf) : 3.8(3H. s). 5.05(2H. s), 6.09(2H, bs), 
6.74-6.8<2H, m), 6.96(4H, d, Js8.5Hz), 7.29-7.49(5H. m) , 7.92(2H, d. 
J-8.9HZ). 

MS m/e z 333 (H-t>H)*. 

Bacan^le 52-2 

4 -C7ano-4 , 5-dihydro- 1- ( 4 -benzyloxyphenyl ) -2- ( 4-methoxyphenyl ) - iH-i 
midazole 

Amixture of H*- ( 4-Bensylo:iqnPhettyl) -4-metho3qrben8amidine obtained 
by Bxample 52-1 (2g). 2-ehloxooyanoethylette (0.36ml) and 
M.N-dilsopropylethylamine (0.79ml) in tetrahydrofuran (10ml) was 
stirred at reflux condition overnight. 

After cooling to room temperature, the reaction mixture was poured 
into water and extracted with ethyl acetate. The organic layer was 
washed with water and brine, then dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by silica- gel column 
chromatography elutlng with (n-Mexanes Ethyl acetate»lil)to give the 
target compound (0.82g}. 

MP 1 121-122^:. 

IHNNIt (200MHz. DHSO.d«. d) j 3.74(3H. s), 4.11-4 .19(2H. m). 5.03(2H. 
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S). 5,16*5. 25(1H, m). 6.87(2H. J=9H2), 6.93(4M. fi), 7.29-7,44(7H, 
MS (BSI^) m/e : 384 (M-hH)*. 
Example 52*«3 

4-Cyano-l- ( 4-benzylo}eypl^en7l ) -2- (4-niethoxypheAyI ) -*1H- Imidazole 

A suspension o£ 4-cyano^4,5-dihydxo-l-(4-benzyXoxyplienyl)-* 
2- ( 4 •m©tlioxypbenyl)-lH-liiiidazole obtained toy Example 52-2 (O.ag) and 
manganeseCXV) oxide (0,91g) lnN,N-dlmel:hyl£ormai)Qlde {«ml) was stirred 
at loot: for 4hrs. 

Aftrer filtration, tlie. reaction mixture was poured Into water and 
extracted with ethyl acetate r dried over ma0ne8ium sulfate and 
evaporated In vacuo. To the solution of the residue in 
N , N- dlmethylf ormamlde ( 8ml } « phoaphoms oxyohlor Ide ( 0 ^ 58ml ) was added 
under stirring at O^C* 

After stirring at room temperature for 2hr8^ the reaotion mixture 
was poured Into saturated aqueous sodlumhydrogenoarbonate and extracted 
with ethyl acetate « dried over magnesium sulfate and evaporated in vacuo • 
The residue was purified by slllca-gel column chromatography eluting 
with (n-HexanesEthyl acetate»3il to 1 si) to give the target compound 
(0.74g} as an oil, 

IH NHR (200MHz. DMSO-a«, 6} s 3.75(3H, Sj, 5.16(2H^ s), 6.89(2H. d. 
J-a.SHz). 7*12(2H, d, J=9Hz). 7 .25-7 «48( 9H. m) , 8.4(1H. s). 
MS (ESI^) m/e t 382 (M^R)^, 

Example 53 

4-Cyano-l- (4-hydroxyphenyl) -2-(4-metho9gne>henyl) -IH-Imidazole 

oSie target compound was obtained from 4-cyano-l-(4- 
benzyloxsrphenyl) -2- ( 4-methoxyphenyl) -iH-imidazole obtained by 

57 



fisaniple 52-3 in th« fiijnilarmaimer to that of Bxampae 62 described later. 

IHNMR (CDCl,. d) $ 3.74(3H. s), 6. 75-6.95(4R. m). 7.10-7.35(4H. m), 
8.36(1H. 8). 9.98(1H. bs). 
MS (BSl, m/e) : 292 (M-t-1). 

Escample 54-1 

1- ( 4-Benz7loxyphettyl) -4-oya&o-4 . 5-dllKydro-2- ( 2-iiietlioa7.5.pyrldinyl 
)-XH-lmiaazole 

The target cxMnpoimd was obtained £xon ll^-(4-BenayloaiyphenYl)-2- 
metlxoxr-S-pgfridlnyX amidlne In the eijnilar manner to that o£ BxampXo 
52-2. 

IHNMR (200MHa, DMSO-d., 6} t 3.84(3H. 8). 4.15-4.21(2H. m) . 5.05(2H. 
S), 5.25(1H, dd. J-8.8. 10.5Hz). 6.78(1H, d, J«8.5Hz}, 6.92-7. 04(4H. 
m). 7.32-7. 45(5H. m). 7.66(1H. dd, J-2.5. 8.5Hz), 8.19(1H. d. J»2Rz). 
MS (BSr) m/e : 385 (M-l-H)*. 

Example 54-2 

I- (4-8enzyloxyphenyl)-4-cyano-2-(2-«ethoxy-5.pyr±dinyX) -IH-imidazo 
le 

The target compound was obtained from X-(4-BenzyXoxyphenyl}-4. 
oyano-4, 5-dihydro-2- (2-methoxy-5-pytidinyl) -iH-imidazole obtained 
by Example 54-1 in the similar manner to that o£ Example 52-3. 

IHMHR (200MHa, DMSO-d., d) , 3.84(3B, s). 5.16(2a, e), 6.8l(lB, d, 
J-8HZ), 7.14(2B,d, J-9Ha). 7.316-7.S(7H,m), 7.63(lH,dd, J»2.3, 8.5Ha) . 
8.1(1H« dd, J->2.5H8), 8.47(lB, a). 
MS (ESI*) m/e i 383 (N+H)". 
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B3cample 55 

1- ( 4 *BdAzylox7pbenyl ) -4 -etliylcart>oiiyl*2 - ( 2 -methoxy-S -pyridinyl ) - IH 
-Imidazole 

To a solution of l^(4-benzyloxyph6nyl)-4-cyano-2-(2-m6thoxy- 
S-pyridinyD-lH-imidazole obtained by Example 54-2 (l.lg) in 
t:etraliydro£ttran (lOmX). IH solution of ethylmagunefilum bromide in 
t:etrahydro£oraA (8.63ml) was added under stirring at O'C. 

A£ter stirring at room temperature for Ihr. the reaction mixture 
was poured Into aqueous 10% potassium hydrogen sulfate and stirred at 
room teinperature for 3Qmln . The mixture was alkalinlzed with saturated 
aiiueous sodium hydrogen carbonate and extracted with ethyl acetate, 
washed with water , dried over magnesium sulfate and evaporated in vacuo . 
The resulting precipitates were collected by filtration and washed with 
dllsopropyl ether to give the target c<»ipound (l»07g). 

MP t 12€-128*C. 

lHlIlfR(DN80-d«, A ) : I.IOOH, t. J»7.4Hz) « 2«95(2H, J«7.4Hz) ^ 3.84(3H« 
9). 5.16(2H« S), 6.81(1H. d, J88,6H2)« 7.12(2H, d. J-8.9HZ), 
7,32-7-49(7H, m), 7.66(1R, dd, J-a.6Hz. 2»4Kz). 8,08(1H« d, J«2.4Hz], 
8.17(1H, S). 

IR (KBr, om-*) s 3217. 3126, 3066. 3030. 2972, 2939, 2$83, 1666. 1610. 
MS m/e ; 414 (ir-i-1). 

Example 56 

4 -Bthylcarbonyl- 1- ( 4 -hydroxyphenyl ) - 2 - ( 2 -methoxy- 5 -pyrldlnyl ) - iH-i 
mldazole 

The target conipound was obtained from l-(4-benzyloxyphenyl)-4- 
ethylGarbonyl-2-(2-methOKy-5-^rldlnyl)-lH-lmidazole obtained by 
Example 55 in the £ilmllar manner to that of Example 62 described later. 



59 



HP : 221-223'C. 

IHNMRCDMSO-ac. ^ ) : 1.10(3H, t. J»7.3Hz) , 2.9S(2H, q, J-7 .3Hz) , 3.84(3H. 
8). 6.79-6.a8(3H.in), 7.20(2H, dt. J»9.6Hz. 2,7Hz), 7.66(lH, dd, J=8.7H2. 
2.4Hz). 8.07(1H. d. J=2.4H2), 9.97(1H. 8). 

IR (KBr. cm-^) : 3215. 3136. 30S3. 2978. 2947. 2900, 1676, 1603. 
MS m/e I 324 (H*-fl). 

Example 57 

I- (4-BenzYloxyi^henyX} -4-lsoprop7loarbottrl-2- < 2-ffletboxy.s-pyrldln7l 
) - IH- imidazole 

Tbe target c<Mnpoond (i.04g) was obtained from 
1- (4-benzyloxYidienyl) -4-cyaL0O-2-(2-metboxy-5-pyx:±dinyl)-lH-imida?:o 
le obtained by Example 54-2 In the similar manner to tbat of Bxan^le 
55. 

MP t 118*120^, 

IHHMR (DMSO-d.. «) t 1.14(6H,d, J<-6.8Hz), 3.56-3.70(lH. m) . 3.84(3B, 
a). 5.16(2H, fi), 6.81(1H, d. J«8.5Hz). 7.13(2H, dd. Js9.1Hc, 2.3Hz), 
7.32-7.49(7H. m), 7.67(1H, dd, JsS.SHz, 2.4Hz), 8.08(1H. d. Ja2.4Hz), 
8.19(1H, a). 

IR (KBr, cm-») i 3126. 3064, 3033, 2968, 2875. 1660. 1608. 
MS m/e X 428 (iT-fl). 

Exan^le 58 

4 - Isopropylcarbonyl-1 - ( 4-hydrox3rpbenyl ) - 2 - ( 2 -niethoxy-S -pyrldinyX ) - 
IH- imidazole 

The target compound waa obtained from l-(4-benzyloxyphenyl)- 
4-lBopropyloarbonyl -2-(2-methoxy-5-pyrxdinyl) -IH-lmldazole 
obtained by Example 57 In the similar manner to that of Example 62 
described later. 
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MP t 185-187^;. 

IH NMR (DMSO-a.. d) I 1.14(6H.a. J=6.8Hr). 3. 56-3. 69 (IH. m) , 3.84(3H, 
a). 6.79-6.86(3H, m), 7.17-7.25(2H. ta) . 7.67(1H. dd. J=8.8H2. 2.4Hz), 
a.07(lR. d. J»2.4H2), 8.14(1H, s). 9.98(lH. e). 

IR (KBr. on-^) s 3134, 2972. 2891. 2812. 2744. 2681. 2607, 1676, 1612. 
MS m/e s 338 (M**!). 



1 - < 4 -Benayloigrphonyl ) - 4 -tsyolopentylcarbonyl- 2 - ( 2 -metHmE^-S -pyridin 
yl ) - IH- imidazole 



To a solution of l-(4-bonzyaoa?yphenyl)-4-cya»o-2-(2-inethoxy-5- 
pyrldinyD-lH-imidazole obtained by Example 54-2 (O.eg) in 
tetrahydzofvran (8111I). 2N solution of cyclopentylmagneslum chloride 
in tetrahydro£uran (3.14ml) was added under stirring at Ot:. 

After stirring at room temperature for 2lirs, tne reaction mixture 
was poured into aqueous 10% potassium hydrogen sulfate and stirred at 
room temperature for 30min . The mixture was alkalinlzed with saturated 
aqueous sodium hydrogen carbonate and extracted with ethyl acetate, 
washed with water . drled.over magnesiun sulfate and evaporated in vacuo . 
The resulting precipitates were collected by filtration and washed with 
dllsopropyl ether to give the target compound (0.82g). 

IHNMR (200MHz. DMSO-d<, 6) i 1.57-1.949(m. SH). 3.764(1H. t. J=7.9Hz). 
3.84(3H, s). 5.156(28, a), 6.81(1H. d. J-8.5Hz). 7.12(2H, d. J=9Hz). 
7. 328-7. 501 (7H. m). 7.669(1R, dd. J=8.5H2. 2.5Hz) , 8.07e(lH. d. J=lHz). 
8.188(1H, s). 

IH (KBr, cm-i) : 3122. 2947, 2868, 1658, 1608. 
MS (BSI*, m/e) I 454 (M+H), 

Example 60 
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4 - Cyclopeatylcarbonyl - 1 - ( 4 -hydxtncypbenyX ) - 2- ( 2 -methoxy- 5 -pyridlnyi 
)-lH-linldazole 

The target compoiuia was obtadLned from l-(4-Benzyloxyphenyl)-4- 
cyclopentylcarbonyl-a- (2-m6thoxy-5-pyrldlnyl) -iH-imidazole 
obtained by Bxan«>le 59 In tbe similar manner to that of Example 62 
described later. 

IHNMR (200MHz, DMSO-d«. s 1.577-1. 968 (AH, m) . 3.761(1H« t. 3-9Hst} , 
3.836(3H, s), 6. 793-6. 859 (3H, m). 7.2l(2H. d. MRz) , 7.667(1H, dd, 
J-9HZ. 2.5Hz), 8.069(1B. d. Jal.5H8). 8.143(1R, a). 
XR (KBr, cm'^) I 3220, 3124, 2960, 1674, 1608. 
MS (BSI*, m/e) $ 364 (MfU) . 

Bxample 61 

1 - ( 4-BenzyloaEyphenyl}«-2- (4-iiiethoxyphenyl) -4-trl£luoromethyl.lH-linl 
dazole 

A mixture o£ ll'^'-(4-BenzylOKyphenyl)-4-methoxybensamidlne (Ig), 
3-bromo-l,l,l-tri£laoropropanone (0.47tail) and sodium 
hydrogenoarbonate (506mg} In Isopropyl alcohol (lOral) was stirred at 
reflux condition overnight. 

After, cooling to room^ t^nperature. the reaction mixture was 
filtrated and evaporated in vacuo. Then the residue was poured into 
water and extracted with ethyl acetate, dried over magnesium sulfate 
and evaporated in vacuo . The residue was purified by silica-gel column 
chromatography eluting with (n-Hexanes Ethyl acetateeisl) to give the 
target conpound (0.55g} as an oil. 

IH HHR (DM$0-d«. 6} , 3.7S(3H, s) , 5.16(2H, s), 6.86-6. 92(2H, m) . 
7.09-7.13(2H. m). 7.25-7.50(9H, m) , 8.08(1H, d. J-I.4H2). 
IR (Neat, cm-*) i 312O. 3068. 2973. 2843. 1610. 
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MS m/e : 425 (H^-i-l). 



Example 62 

1- < 4-Hydroxyph6nyl) -2- (4-m8thoxypli©nyl) - 4-trif luoromethyl- IH-imlda 
2ole 

1- ( 4 -Benzyloaqrphenyl ) -2- < 4-iiietboxyi>henyl ) -4 - trifluoromethyl 
-IH* Imidazole obtained by Example 61 (0,55g) and dry 20% FA(OH)^/C 
(200m9) In etbanol (10ml) and csyolobexene (Sml) vac fitlrxed at re£lux 
condition £or 2hra and cooled to room temperature. 

ACter filtration, the reaction mlxtore was evaporated in vacuo 
to 0lve the target compound {0.44g). 

MP X 215-216T;. 

IH NMR (DMSO-d«, ff) i 3.74(3H, a), 6.81-6.92(4H. m). 7.16-7, 30(4B, 
m). 6.03(1H, d, J-l.SBz). 

I» (KBT, cm-*) t 3149, 3103, 3037, 2964, 2910. 2829. 2690, 2611, 1649. 
1614. 

MS ffl/e 3 335 (M^4.1). 

CA] ANALGESIC ACTXVITO : 

B££ect on ad:)uvant arthritis In ratd s 
(1) Teat Method : 

Analgesic activity of a aingle dose of agents In arthritic rats 
was studied. 

Arthritis was Induced by Injection o£ 0.5 mg of MSrcobacterlum 
tuberculosis (Plfco Laboratories, Detroit, Mich.) in soul of liquid 
paraffin into the right hind footpad of Lewis rats aged 7 weeks. 
Arthrltio rats were randomized and grouped (n==10) for drug treatment 
based on pain threshold of left hind paws and body weight on day 22. 

Drugs (Test compounds) were administered and the pain threshold 
was measured 2hrs after drug administration. The intensity of 
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1:o obtain serum . A 100 M 1 aliQuot o£ senun was mixed wltli 400 It 1 metUianol 
for protein precipitation. Vhe snpematant vas obtained by 
centrlCuglng at 6000 x g for 5min at 4*0 and was assayed for TXB^ using 
an enzyme Immunoassay kit according to the manufacturer's procedure. 
For a tc^st compounds the results were e3q>ressed as percent inhibition 
of thromboxane BaCTXB^) production relative to control Incubations 
containing dimethyl sulfoxide vehicle. 

The data were analysed by that a test coiiipound at the indicated 
concentrations was changed log value and was applied single linear 
regression* ZCje value was calculated by least squares method. 

Nhole blood assay for OOX^IX 

Fresh blood was collected in heparinized tubes by syringe from 
volunteers with consent « The subjects had no apparent inflammatory 
conditions and had not taken any medication for at least 7 days prior 
to blood collection. 

500 m aliquots of human whole blood were incubated with either 
2/tl dimethyl sulfoxide vehicle or 2 Ml of a test compound at final 
concentrations for IS mln at aT'C, This was followed by incubation 
of the blood with lOMl of 5mg/ml llpopolysaccharide for 24hrs at 37t: 
for induction of COX-XI . Appropriate PBS treatments ( no t^S ) were used 
as blanks. At the end of the incubation, the blood was centrifuged 
at 6000 X g for 5 min at 4 to obtain plasma. A 100 Ml aliquot of 
plasma was mixed with 400 Ml methanol for protein precipitation. oSie 
supernatant was obtained by centrifuging at 6000 x g for 5min at dXl 
and was assayed for prostaglandin E2 l^GRz) using a radioimmunoassay 
kit after conversion of P6Ea to its methyl oxlmate derivative according 
to the manufacturer's procedure. 

For a test compound . the results were expressed as percent inhibition 
of PGBa production relative to control incubations containing dimethyl ^ 
sulfoxide vehicle. The data were analyzed by that a test compound at 
the indicated concentrations was changed log value and was applied simple 
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linear regressloa. IC50 value was caloalated by l^asi: fiquares methoa. 

Test Resull:s: 



iesi uonpound 


COX-I 


COX-I 1 


(Example No«; 


IC50 (mM) 


IC50 (^y) 




< 0.01 


^ 0. 1 


3-2 


< 0.01 


^ 0.1 






^ 0. 1 


8 


< 0.01 


^ 0.1 


11 


< 0.01 


^ 0.1 


17 


< 0.01 


^ 0.1 


20 


< 0.01 


^ 0.1 


21 


< 0.01 


^ 0.1 


24 


< 0.01 


^ 0.1 


34 


< 0.01 


^ 0.1 


40 


< 0.01 


^ 0.1 


43 


< 0.01 


^0.1 



Zt appeared, £rom the dbove-iiieAt±oned Test Results, that the 
ccHiviound (I) or pharmaceutlcallyacceptabXe salts thereof o£ the present 
Invention have an Inhibiting activity against COX. particularly a 
selective Inhibiting activity against COX-I. 

Aaaitlonally, it was further conflrmea that the compounds (X) of 
the present Invention lack undesired side-effects of non-selective 
NSAlDs, such as gastrointestinal disorders, bleeding, renal toxicity, 
cardiovascular affection « etc. So expound (I) or a salt thereof is 
eaqpected to be useful as medicament. 

The ob:3ect compound (x) or phamaceutically acceptable salts 
thereof of this invention possesses COX inhibiting activity and 
possesses strong anti- inflammatory, antipyretic, analgesic, 
antithrombotic, antl-cancer activities^ and so on. 

The object compound (I) and phaxmaceutlcally acceptable salt 
thereof, therefore, are useful for treating and/ or preventing COX 
mediated diseases, inflararaatory conditions, various pains, collagen 



06 



diseases, autoinmmne diseases, various Immunological diseases. 
trhrMBbosis. cancer and neurodegenerativia diseases In human beings or 
animals by using admlnisirered systemlcally or topically. 

More particularly, the object ccmipound (I) and pharmaceutically 
acceptable salts thereof are useful for treating and/or preventing 
inflammation and acute or chronic pain in joint and muscle (e.g. 
xlieumatoid arthritis, rheumatoid spondylitliB. osteoarthritis, gouty 
arthritis, juvenile arthritis, etc. ] « Inflammatory skin condition [e.g. 
sunburn, bums, eczema, dezmatitis. etc.], inflammatory eye condition 
[e.g. conjunctivitis, etc.)« lung disorder in which inflammation ±s 
Involved le-g. asthma, bronchitis* pigeon fanoler's disease, farmer's 
lung, etc.], condition of the gastzointestinal tract assocl-ated with 
inflammation [e.g. aphthous ulcer, Chrobn* s disease, atopic gastritis , 
gastritis varlaloforme, ulcerative colitis, coellac disease, regional 
ileitis, irritable bowel syndrome, etc.}, gingivitis, inflammation, 
pain and turaascence after operation or injury, pirrezla, pain and other 
conditions associated with inflammation, particularly those in which 
llpo^genase and cyclooaygenase products are a factor, systemic lupus 
erythematosus, scleroderma, polymyositis, tendinitis, bursitis, 
periarteritis nodose, rheumatic fever, Sjogren's syndarame. Behcet 
disease, thyroiditis, type Z diabetes, nephrotic s3fndxrome, aplastic 
anemia, myasthenia gravis, uveitis contact dermatitis, psoriasis, 
Kawasalu. disease, sarcoidosis, Hodgkln's disease, Alzhelmers disease, 
or the like. 

Additionally, the object compound (I) or a salt thereof is Qsi^ected 
to be useful as therapeutical and/or preventive agents for 
cardiovascular or cerebrovascular diseases, the diseases caused by 
hyperglycemia and hyperlipemia. 

And cofiyg^und (I) or a salt thereof is esqp^cted to be useful as 
analgesic agent , which is usable for treating or preventing pains caused 
by or associated with acute or chronlo Inflammations, for example 
rheumatoid arthritis, osteoarthritis, lumbar rheumatism, rheumatoid 
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fipondylltls'. gouty arthritis, juvenile arthritis; lumbago; 
cervico-omo-brachial syndrome; scapulohumeral periarthritis ; pain and 
tuinescence after operation or injury* 

Although the present invention has been £ully described by way 
of example, it is to be understood that various changes and edifications 
will be apparent to those sidlled in the art. Therefore, unless 
otherwise such changes and modifications depart from the scope of the 
present invention hereixiaf ter defined , they should be construed as being 
Included therein. 

Throughout this specification and the claims which follow, unless the context requires 
otherwise, the word "comprise", and variations such as "comprises" and "comprising", will 
be understood to imply the inclusion of a stated integer or step or group of integers or steps 
but not the exclusion of any other integer or step or group of integers or steps. 
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 
1« A compound of the fomnila (I)'s 




[wherein 

id ( lower }alk7l* IxaXogen-oubstltuted ( lower )alkyl, 

hydroxy- substituted ( lower )alJcyX, cycloalKyl, carbamoyl, 
N- [ ( lower)al3qrl]carbamoyl, N,N-di[ < lower ) alley 1] carbamoyl , 
foznqrl, (lower)alkaAoyl« carboxy, [( lower )alkoagrlcarbonyl« 
cyano, cycloalkylcarbonyl or heterocycllccarbonyl; 
R* is halogen, cyano. hydroxy. C lower )allcoxy, 

aryl[(lower)alJcyl]oxy« [( lower }alkoxy]carbonyl« 
carbamoyl, formyloxy, ( lower )alkanoyloxy« 
[(lower)alkyl]eul£onyloxy, [halogen-substituted 
( lower }alkyl]sul£onyloxy or carboxy: 
r' is (lower)alkoxy. hydroxy^ amino, [( lower )al]cyl] amino, or 
dl [ ( lower ) alJcyl ] amino ; 

X and y are each CH or N] 
or pharmaceutically acceptable salts thereof. 



2. A coiiqs>ound according to Claim 1, 
wherein 

R^ie ( lower >al]cyl« halogen-substituted (lower)alkyl. cycloallcyl, 
N,N-dl[ ( lower }al]cyl]carbamoyl, ( lower) alkanoyl. orcyano; 
Is tialpgcm, cyano, hydroxy, or lower allcoxy; 
is lower alkoxy; 
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X and Y are each CH, X is N and Y Id CH, or X Is CH and Y Is N; 
or pliarmaceutically acceptable salts tliereof. 

3« A roedlcament comprising a compound c£ Claim 1 or 2 as an active 
Ingredient . 

4 . A pharmaceutical compositiosi comprising- a compound of Claim 1 or 
2 as an active ingredient, in association with a phaxmaceutically 
acceptable carrier or excipient. 

5 . Amethod £or treatment and/or prevention o£ inflammatory conditions « 
various pains, collagen diseases, autoimmune diseases , various itranunity 
diseases* thrombosis, cancer or neurodegerative diseases which 
COTiprises administering an effective amount of the coinpound of Claim 
1 or 2 to human beings or animals. 

6 « The compound of Claim 1 or 2 for use in the treatment and/or prevention 
c£ inflammatory conditions, various pains, collagen diseases » 
autoimmune diseases, various immunity diseases, thrombosis, cancer or 
neurodegerative diseases in human beings or animals. 

7 . Use of the ccmpound of Claim 1 or 2 for the manufacture of a medicament 
for treatment and/or prevention of inflammatory conditions, various 
pains, collagen diseases, autoimmune diseases, various immunity 
diseases . thrombosis , cancer or neurodegerative diseases inhuman beings 
or animals. 

8. Xhe analgesic agent comprising the compound of Claim 1 or 2. which 
is usable for treating and/or preventing pains caused by or associated 
with acute or chronic inflammations. 

r 

9» The analgesic agent of Claim 8, which is usable for treating or 
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preventing paino caufied by or associated with rhetimatoid arthritis « 
osteoarthritis, lumbar rheumatism, rheumatoid spondylitis « gouty 
arthritis « juvenile arthritis; lumbago; cervlco-omo- brachial 
syndrome; scapulohumeral periarthritis; pain and tumescence after 
operation or Injury. 

10* A commercial package con^rising the pharmaceutical composition 
containing the compound (I) ldenti£led in Claim 1 or 2 and a written 
matter associated therewith, wherein the written matter states that 
the compound (1) can or should be used £or preventing or treating 
Inflammatory conditions , various pains* collagen diseases, autolmmuxe 
diseases, various immunity diseases , analgesic « thrombosis, cancer or 
neurodegeratlve diseases. 

DATED this 24^^ day of July 2003 
Fttjisawa Pharmaceutical Co., Ltd 
by DAVmS COLLISON CAVE 
Patent Attorneys for the applicant 
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ABSTRACT 
A confound of thB f orffiola ( I ) s 




Wbereln 

Is hydroacy* etc;; 
10 < lower) alkoxy. etcii 
X and Y are each GH or N; 
or pharmaceutlcally acceptable salts thereof, which are useful as a 
medicament . 
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